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CHAPTER 1

INTRODUCTION AND OVERVIEW
OF THE AREA ASSESSMENT

rea assessments are designed to give us an opportunity to stand back and look at the big

picture. For years Diamond Fork has been managed for water delivery, grazing,

recreation and other uses - all with consequences for the natural resource base of
Dizmond Fork, However, until this assessment the oppornity was not available to study the
curnulative impact of these activities across the entire watershed. This assessment provides that
more comprehensive ovarview.

The Need for the Assessment [n 1992, Congress created the Utah Reclamation Mitigation and
Conservation Commission {Mitigation Commission) and charged the Mitigation Commission
with the responsibility of mitigating impacts to fish, wildlife and recreation caused by the Central
Utah Project (CUP). The CUP is a major water development project that transfers water from

. the Colorado River Basin to the Bonneville Basin. Diamond Fork has and will serve as a major
focus for CUP water transport. The Commission and Forest Service agreed to jointly develop the
area assessment in order 10 determine priorities for fish, wildlife and recreation mitigation and
management activities, This is consisient with the Forest Service’s approach to ecosystem
management and the Uinta National Forest’s efforts te assess natural resource conditions on 4
watershed scale. Similar efforts have been completed or are in progress in White River,
American Fork Canvon, Vernon, North End {Soapstone-Wolf Creek) and the Strawberry Valley.

Purpose and Scope of the Project This assessment's purpose is to aid in future management
decisions by the Mitigation Commission regarding CUP mitigation activities, as well as overall
resource management activities by the Forest Service within the landscape. This assessment is
NOT a decision-making document, Its scope is to review the interrelationships between the
biclogical, physical, and sccial and economic components associated with the landscape, identify
causes and effects associated with historical land wses, and describe the properly functioning
condition for these components. The information is then synthesized to describe the current
situation, and opportunities to move Diamend Fork towards the properly functioning condition in
instances where resources are outside of a properly functioning condition.

How the Assessment Was Developed This assessment was developed through an
interdisciplinary process involving Forest Service and Mitigation Commission specialists.
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Ass:stancc and additional information was provided by biologists from the Utah Division of
Wildlife Resources and U.S. Fish and Wildlife Service,}

The area assessment uses a step-by-step process that Tocuses on answering the following
questions:

= What was Diamond Fork’s “ecosystem” {streams, soils, plants, wildlife, human
influences, etc.) like before the 1800's and Eurcpean influences? What impact did post-
1850 human use have on Diamond Fork and what is Diamond Fork like today? (See
Chapter 2)

[ What is considered a properly functioning conditien® for each resource and what is the
status of resources today compared to the properly functioning condition? Additionally,
what caused some resources te fall outside a functiouing condition {assessment), what is
the anticipated change over time to the resource given existing management (trend), and
what is the conseguence of this change if the trend continues (risk)? (See Chapter 3)

- What are the primary resource issues in Diamond Fork and what steps can be taken to
resolve these issues? Statements of issues were developed by synthesizing the
information developed in Chapter 3 (i.e., assgssment, trend, and risk for those resources
functioning outside of a properly functioning condition). Following the issues,
management opportunities are listed as the potential means to help resolve the issues,
{See Chapter 4)

Area Included in the Assessment The landscape identified for this assessment includes the
Diamond Fork drainage watershed, including First through Sixth Water, Halls Fork, Litile
Diamond, Wanrhodes and all tributaries associated with these streams,? It covers roughly 154
square miles {99,869 acres) and is the largest headwater tributary of the Spanish Fork River. It
lics generally 10 miles east of the city of Spanish Fork (see Map 1). The highest point in the

INote (hat the assessment process is designed o achieve the purpose and scope by compilation end
analysis of existing information andfor data. No additional information or data was colleciad as part of this effort,
although some members did participate in observational field trips to varions portions of the assessment area. Data
was assembled from Uinta Nztional Forest files as well as from outside sources (e.g. stream gage records). Where
quantitative data was not available, specialists relied on their personal knowledge of the ares, a8 well as discussions
with colleagues from the Forest Service, other agencies, and the public wha are familiar with Diameond Fork,

2 An ecosystem that is “properly functioning™ i one that i3 dynamic and resilient to disturbance to its
biclogical or physical structure, composition and processes.

? Some consideration was given to incloding the Tie Fork and Sheep Creek drainages as part of the
landseape. However, because Tie Fork and its tributaries drain ditectly into Saldier Creek and not Diamond Fork,
andl the vegetation types are dominated more by pinyon-juniper and oakbrush, Tie Fork was not included in thig
Asgessmeant.
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watershed, Spanish Fork Peak, is 10,197 feet above sea level. The Diamond Fork drainage is
separated from the Hobble Creek drainage by Pump House Ridge on the north and from
Strawberry Valley and headwater streams of the Strawberry River by Strawberry Ridge on the
cast. Elevations on Pump House Ridge range between 7,400 - 9,400 feet. Elevations on
Strawberry Ridge range between about 8,500 and 9,400 feet. The landscape area covers
approximately 89,734 acres of Naticnal Ferest System lands. The area also includes 10,135
acres of private and non-National Forest System land, which constitutes 10% of the total area.

A Generzal History, A Short Timeline of the Area The Diamond Fork area has been utilized
by man for centuries, Nalive American peoples hunted and gathered food stuffs well into the
early 20™ century. Travel routes through the area were initially developed in the mid-1800s to
access timber resources in order to relieve timber shortages in Utah Valiey. As roads were
develeped, European scttlers began moving into the area, homesteading and utilizing the area for
surimer grazing operations as well as for agricultural activities. Livestock grazing use in the late

18005 and early 1900s resulted in significant impacts to vegetation and resnlted in seil losses and
watershed damage. Watershed restoration activities were initiated in the 1330s, coupled with
large scale reductions in livestock nse, Agricultural activities are ongoing, although on fewer
acres. Livestock grazing also continues, but with fewer animals, and under much more intensive
management. Diamond Fork had been vsed by local church groups and families as a group
recreation destination, which led to development of facilities in the 1930s, which later became
the existing Camp Diamond and Palmyra Campgrounds. With the increased population of Utah
Valley, recreation use activities have increased and are still on the rise. Recreation activities have
expanded from the traditional camping/hunting/hiking to include rmountain biking and ATV use
of traif facilities, These non-traditional activities have caused some vegetation and stream
resource impacts from off-road/trail use.

Agricultural activities along the Wasatch Front led to development of the transbasin water
diversion facilities from Strawberry Reservoir in 1916. Irrigation water was delivered through the
Strawberry Tunnel, down Sixth Water and lower Diamond Fork Creeks to the Spanish Fork
River, and subsequently to varicus irrigation users in Utah Valiey. In 1990, the Syar Tunnel,
designed for higher flow capacity and to replace the old Strawberry Tunnel, was completed. The
release of irrigation flows into Sixth Water and lower Diamoend Fork Creeks over the past 80
years has resulted in significant changes in channel morphology, streamn gradient, and loss of
associated riparian vegetation. In 1996, Phase 1 of the Diamond Fork System of the Central Utah
Project was initiated in Diamond Fork. This phase involved installation of a major pipeline
systern designed for delivery of irdgation water from the then-proposed Monks Hollow Dam to
the Spanish Fork River. The pipeline was completed in 1997, Because of environmental,
operational and cost cencerns, plans for construction of the Monks Hollow Dam were
abandoned. Phase 2 of the CUP will involve construction of tunnel(s) and pipeline facilities to
transport water from the Svar Tunnel to the existing Diamond Fork Pipeline, This phase is
scheduled to be completed by 2003,
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CHAPTER 2

PHYSICAL, BIOLOGICAL AND SOCIAL
ASSESSMENT OF THE WATERSHED

he physical, biological and social elements of the watershed are inter-related. The physical
i domain provides the water and soil that supports the biological domain in its production of
vegetation, Together the water, soil and vegetation create habitat that supports both
widlife and hzman life. Our goal in this assessment is to understand these systems and how it is
thought they have changed through time. Our method to achieve this goal is 1o describe how it is
thought the system functioned before Buropean settlement (pre-European settlement’), how it
changed after accelerated human use (histeric), and what it is like today {present condition).

PHYSICAL DOMAIN

STREAM CHANNEL STRUCTURE, FLOOPPLAIN STRUCTURE
AND THE HYDROLOGIC REGIME

PRE-EUROPEAN SETTLEMENT

The lower Diamond Fork valley is a broad alluvial plain, averaging close to 900 feet in width at
the: lowermost end and gradually narrowing upstream. During the Ice Ages of the Pleistocene
epoch, Lake Bonneville reached elevations of 5,130 to 5,230 feet (Bissell 1963; Stokes 1968),
which inundated the lower valley of Diamond Fork up to the present-day Diamond Campground.
The broad forta of the Jower vailey of Diamond Fork likely represents the extent of lateral, or
sideward, migration of the Diamond Fork river since late Pleistocene time (approximately 10,000
years before present). High terraces that border lower Diamood Fork valley reflect the amount of
uplift and erosion that has occurred along the Wasatch Front over the same period of time. The
swrfaces of these high terraces are remnants of the larger valley that existed during the wetter
climate of the late Pleistocene, Alluvial fans and landslides, which post-date the terraces,
encreached on the floodplain and locally altered the position and gradient of the channel. One
ancient landslide, in particular, appears to have strongly influenced the channe! and floodplain

"This era gives an approximation of the range of landscape conditions that may have existed prior to
accelersted human influence in Diamond Fork. This range provides a frame of reference, not necessarily a
cordition of circwmstance we are trying to replicate,
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shape of lower Diamond Fork, just above the mouth of the canyon (see the discussion below for
Lavanger Hollow under the “present condition” and Map 2-1 for the location of streams).

The river was primarily a single-thread, meandering channel from its mouth upstream to a point
near Brimhall Canyon, probably with minor backwater channels. The channel width averaged
about 30 feet and was bordered by an almost continnous cottonwood and box elder covered
riparian fringe. More than half the riparian fringe consisted of mature cottonweod, which mainty
occupled an active floodplain 200 to 300 feet in width.

Tributary drainages in Diamond Fork Creek, beginning at Spanish Fork Peak and continuing
clockwise, include Little Diamond Creek, Wanrhodes Creek, Red Hollow, Sawmill Hollow,
shingle Mill Creek, Chase Creek, Hall’s Fork, Dip Vat Creek, Sixth Water, Fifth Water, Fourth
Water, Third Water, Second Water, First Water (collectively referred to as The Waters),
Cottonwood Creek, Dry Canyon, Monk’s Hollow, and Brimhall Canyon. For purposes of
discussion later in this document, these drainages are divided into three categories which are
generally distinguished based on their physical and biologic characteristics.

Runoff from Diamond Fork was dominated by spring snowmelt, normally peaking in early to
mid-May and receding to base levels by late July. Summer thunderstorms occurred frequently
and may have preduced significant floods in the tributaries of Diamond Fork, but the volume of
runoff was probably smaller than was produced by snowmelt.® Beaver may have occupied much
of the river, especially the backwater channels.

HISTORIC

Historic land uses, which began in the late 1800°s and continued through the mid 1900°s, have
affectad Diamond Fork. Heavy livestock grazing and subsequent erosion occurred in the
watershed during the late 1800’s and early-to-mid 1900°s. Farming of the Diamond Fork valley
bottem below Monk's hollow and along Wanrhodes began around 1900 and increased steadily
for several decades. Iirigation releases from Strawberry Reservoir through the Strawberry Tunnel
began in 1915, These land uses undoubtedly affected the channel and floodplain structure and
hydrologic regime in Diamond Fork. By 1939, the carliest date aerial photography of Diamond
Fork is available and therefore the earliest date a baseline can effectively be established, the river
was still bordered by a nearly continuous riparian fringe averaging up te 230 feet in total width.
Al this time agriculture was the dominant use of lower Diamond Fork and eccupied 70 to 30
percent of the valley fioor. Clearing of ground for farming prebably affected the extent of total

? These assumptions are hased on 1) the highest peak flows in the watershed have been snowmelt floods;
and, 2} the volume of thuoderstorm floods, as measured at the stream gages on lower Diamond Fork, is smaller than
that produced by snowmelt For comparison, the highest recorded thunderstorm peak in Diamond Fork was about
630 cfs at the Ked Hollow gage site {the mean daily flow at Red Hollow on that date was 432 cfs and the release
from Strawberry Tunnel 30% ofs, so the natural flood peak was probably in the range of 580-630 cfs) compared 1o
the maxirnum estimated spring snowrnelt fload in 1984 of over 2,400 cfs.
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riparian area in the valley, as it is apparent from photographs that the river formerly meandered
over most {roughly 80%) of the valley floor. The channel of lower Diamond Fork has widened
andfor entrenched (eroded dewnward) significantly, depending upon the location along the
valley. This widening and entrenchment occurred primarily in respense to irrigation releases
from Strawberry Reservoir through the Strawberry Tunnel into Diamond Fork.

Sirce 1915, the annual hydrographs of Diamond Fork and Sixth Water have been dominated by
irrigation releases from Strawberry Reservoir. Gaging station records for the period 1908-1915
show that the average of annual flood peaks, or mean annual flood, was approximately 250 cubic
" feet per second {cfs) near Brimhall Canyon and 208 cfs near Red Hollow prior to the initiation of
irrigation flows. In contrast, peak flows under the imrigation flow regime since 1915 have
-averaged over 450 cfs and are sustained through the duration of the irrigation season, depending
on demand. This altered flow regime has affected the form and stability of Diamond Fork. Fer
example, Bartos (1973) estimated that flows needed to transport a particle 0.5 inches in diameter
occurred, on average, for 7 days each year under natural conditions, but up to 110 days on
average under the irrigation flow regime. The irrigation flows have therefore been far more
ercstve than the natural flow pattern would have been. As a resnlt, channel migration rates have
increased from approximately 1-3 feet/year to 40-60 feet/year.

Changes have occurred in the magnitude, duration and timing of peak flows which have caused
significant changes to the channel system and the adjacent riparian zone. In Sixth Water, channel
and bank erosion have occurred over the length of the stream and have locally caused the channel
t¢ downent by an average of approximately 12 to 15 feet. Sections of lower Diamond Fork have
also downcut by two to four feet in areas where the chanmel! is confined, but in most other areas,
especially where the valley is wide, the channel has become braided in response to the higher
flows and sediment loads of the irrigation flow regime, The impacts of the irrigation flow regime
have been compounded by agriculiural development in lower Diamond Fork, which resulted in
the ramoval of large areas of former riparian forest.

PRESENT

By 1971, the majority of riparian forest in lower Diamond Fork had disappeared and the channel
had changed from a predominantiy single-thread meandering channel to a multiplechannel,
braided stream that migrated cver an area up te 200 feet wide. Most of the loss of riparian forest
since 1939 is due to lateral migration of the channel, which was induced by high sediment load
and subsequent bank erosion cansed by the irrigation flow regime, At one site, the channei
maved over 450 feet between 1939 and 1984, The large flood events of 1952, 1983 and 1984
also contributed to this change. However, these floods had a much larger impact than they would
have had if the channel had not already been damaged. In conjunction with these changes, the
¢hiammel has become 50 to 400 percent wider, and is both steeper (gradient change from 0.6
percent to 0.8 percent in the lower 3 miles) and straighter at present than it was in 1939, The
flondplain that existed in 1939 is largely gone and has been replaced by a series of migrating and
relatively unstable gravel bars.
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At Lavanger Hollow, a large ancient landslide encroaches on the channel and floodplain from the
east while an afluvial fan extends from the mouth of Lavanger Hollow and pinches against the
base of the landslide confining the channel. The valley and former flcodplain are broad upstream
and downstream of this site and the channel is now strongly braided. Within the short reach
where the channel is confined, it is restricted from moving laterally and instead has downcut by
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four to six feet. Most of the degradation has occurred within the last 50 to 75 years accelerated
by the irrigation flows. It appears to be significant that the largest remaining segment of
cottonwoods in lower Diamond Fork, between the mouth of the canyen and Brimhall Canyon, is
at the only location along the channel that has not moved since 1939, See Appendix A for
annotated aerial photographs of lower Diamond Fork from 1939, 1956, 1971, 1984 and 1995
which graphically illustrate the changes described above, Similar, although less drastic, changes
have also occurred in Diamond Fork upstream of Little Diamond Creek. In this reach, the river is
more confined. Sediment load has increased, as evidenced by the formation of mid-channel] bars.
The channel is wider, as in the lower reach and the cotionwood forest has declined although not
to the same extent as in the lower reach.

Alterations of the timing and magnitude of streamflows in Sixth Water and Diamond Fork
Creeks have not just affected the survival of mature cottonwoods bordering these streams but
have also impacted the processes by which cottonwoods establish. For example, it appears that
high summer flows have limited cottonwood establishment, at least in Jower Diamond Fork, to
three main eveats in the years between 1915 and the present. This is discussed further in the
Biolegical Domain section.

SOILS AND HILLSLOPE PROCESSES
PRE-EUROPEAN SETTLEMENT

Soils Derived predominantly from sandstone and shale and - to a lesser extent - limestone, soils
in the Diamond Fork watershed vary greatly in their physical properties.” Glacial features and
glacially derived soils are generally absent in the watershed except at the highest elevations of
Spanish Fork Peak. The soils of greatest interest in this assessment are those derived from the
Green River Shale and Uinta Formation that underlie much of the watershed and are the
predominant soils in the east half of the watershed. These soils are characterized by moderately
slow to very slow permeahilities and high to very high erosion hazards. Physically, the soils are
generally shallow, highly erodible and subject o surface sheet and rill erosicn as well as being
the sites of numerous small slamps, landslides, and debris flows. These soils also often have
heavy clay layers which can impede root growth. Chemically, the soils are moderately alkaline
and locally highly saline and support less vegetation than other soils in the watershed.

Hillslope Processes Natural areas of hillslope instability in the Diamond Fork watershed are
mast common in the Green River and Uinta Formations but also oceur in areas underlain by the
Price River and North Horn Formations, Landslides are most frequent where bedding planes
(layers} are parallel with hillslopes or where toe siopes have been undercut {(Olson 1968 as cited
in Pashley 1975). Landslides of different sizes occur in the Uinta Formation near Billies

— .+ e— Se—
— — —

* $oils maps were completed for the Diamond Fork area in 1976 (Uinta National Forest 1976). See
Appendix B for a detailed description of the geologic history of the area,
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Mountain and in Wanrhodes Canyon (Pashley 1975). The landslides along Red Mountain near
Sawmill Hollow appear to be propagating slowly headward based on analysis of a time series of
air photographs dated 1939 to 1984 and may be centuries old. Other slide features exist that are
prominent features of the Iocal landscape but are largely stable at present.

Detiis flows and debris torrents were also common and periodically contributed significant
amounts of sediment to the channel system. These features occurred in all geologic formations on
steeper slopes and in headwater draws, but appear to have occurred more frequently in the
easiern half of the watershed in areas underlain by shaley layers of the Price River, Green River
and Uinta Formations. They were more frequent following large runoff years in which storms or
floods with return intervals greater than 10-20 years occurred, such as occurred in 1932, 1983
and 1984; but, they may also have been triggered by summer thunderstorms, which are common
1o the area.

HISTORIC

Examples of instability in the Green River and Uinta Formations are found on the east flank of
Red Mountain near Sawmill Hollow (Uinta) and at the large earth flow on Sixth Water Creek
below Dip Vat Creek (Green River Shale} where Sixth Water has downcut in response to
irrigation releases from Strawberry Reservoir. Several small landslides were triggered in the
upper tributaries of Diamond Fork during the 1984 floods in areas nnderlain by the Green River
Shale (Skabelund, personal communication). Erosion rates have been greatest when these scils
are disirbed as, for example, by grazing. Heavy sheep grazing in the first few decades of the
1900’ (Holmes 1990} resulled in considerable soil loss in upper Diamond Fork, Red Hollow and
Wanrhodes Canyon due to loss of vegetative cover. This loss was a principal reason for changes
in grazing management strategies and implementation of watershed restoration measures in the
1950, “60's and “70's {e.g. Kimball and Savage 1977).

PRESEMT

‘Somie areas may still not have recovered from early grazing impacts. Surface scil erosion rates
are locally high and the Diamond Fork watershed is a moderately high sediment producer when
compared io other areas of Utah (Jeppson, et. al. 1968), As with landsiides and debris flows, the
areas of greatest concern are those underlain by the Tertiary formations, especially the Green
River and Uinta Formations. The lower productivity of these soils, presence of restrictive clay
lavers at shallow depths and lower initial vegetative cover all lead to higher erosion rates.

Skabeiund {1977) eslimated that soil erosion in the Diamond Fork watershed totaled
approximately 128,000 lons per year, or ronghly 1.4 tons per acre per year, This estirnate was
prepared after soil and vegetative treatments in the watershed, totaling more than 13,004 acres in
the vears between 1942 and 1970, were completed. Actual erosion rates int Diamond Fork prior to
thesa Ireatments can enly be guessed at, but available documentation suggests that seil erosion
rates were extremnely high prior to the early 1940 and have fallen sharply since then, mainly in
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1esponse to changes in grazing ranagement and the above-mentioned range imprevement
measures, High erosion rates at localized sites in the Diamond Fork drainage can still be
observed. It is likely that present erosion rates are higher than in pre-settlement titnes and prier
to the advent of roads and the onset of grazing. A complete inventory of actively ereding sites in
the watershed would be needed in order to characterize current erosion rates. Map 2-2 and
Tables 2-1 and 2-2 identify and describe the landtypes for the Diatnond Fork assessment area.
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Map 2-2
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Table 2-1 Landtype Associations Descriptions

GC - Glacial Canyon :

processes were dominant and generally confined o
areas gbove 7000 feal elevation. Includes areas of
ground and kateral moraines, cirque besins, and U-

shaped valleys.

£38 - Glacially Scoured Uplands Congists of cirque headwalls, cirgque basin floors,
cirque thresholds, aretes, hotn ridges and smaller
nivation vivques and hollows.

[—— — e — —
8C - Stream Canyon _ Landforms where stream-forming processes are

dominant. Typically includes V-shaped canyon, with
or withouot floodplains and tributary, or side canyons.

I 3 - Strugturally Cotitrolled Limestons Ateas strongly influenced by ouerops of limestone
bedrock.
P — I

5s - Structuraliy Controlled Sandstone Areas where thicker sandsione formations are exposed
and cansisting of cliff faces and dip slopes.

Ssh - Stocturally Controlled Shale Areas underlain by interbedded shale, siltstone,
mudstone, sandstone and limestone of the Green
River, Colton, Uinta and Price River Formations,

TM - Tectonic Mountain : | Consists of unglaciated upper mountain tips, ridges

| and sitieslopes

— . ... e — =

I

L3 - Landslide Iuchudes all active, inactive and paleo-landslides '
MF - Mountain Foathill || Consizts of fan and pediment surfaces at the interface |
between upper mountain slopes and valley floors ;

Erosion hazard for a particular landtype can vary based on differences in shape, aspect, and other
topographic factors. Erosion hazard ratings for landtypes found within the Diamend Fork
drainage are surnmarized in Table 2-2.
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Table 2-2 Narrative Soil Erosion Hazard Ratings by Landtype

GG TR |

3& 3‘3 3

&-9‘6 i | &
5

Vit e BA 3
il ¥rosk nﬁm :
wkw«g&%ﬂﬂ@'i*?' ?‘3'

| e AETAD
I riiiiisieipiisesied in

G[‘. G]ama] Canyuu | Variable: Low to High |
— — —-
8 - Stream Canyon _Il WVariable: Low to High Variable: Low to High |

5 - Structurally Controlied Low to Moderate High
Lum:smnﬁ

S'. - Structurally Conirolled Low to Moederate Moderate to High

Sindstone _

Ssh- Structurally Cuutmlled Shale || Yadable: Low to High _ i
E;i— Tectonic Mountain -Mostly Low, Some Moderats Yariable: Low ta High |

Ei - Landslide "an Muoderate
E F - Mountan Foothill | Low to Moderate Low to Mndefate

!__I
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BIOLOGIC DOMAIN

VEGETATION
PRE-EUROPEAN SETTLEMENT

Vegetation in this drainage is primarily influenced by interactions between precipitation, aspect
and soil type; and, secondarily by fire and native ungulates. Much of the landscape in the
Diamond Fork drainage is quite dry, especially in contrast to the Right Fork of Hobble Creek
located just to the north and east. This is due in part to the northeast to southwest orientation of
the main stem, which results in 2 predominance of dry southeast, south and west aspects, with
truly north aspects only in short side drainages. In addition to this, several of the dominant soils
types in the drainage (such as those derived from Green River Shale) have properties that make
them "droughty" (i.¢., they retain Jimited moisture available for plants compared to other
similarly located soils); and therefore, support vegetation more typical of relatively lower (i.e.,
drier} elevations.

Plant communities dominated by sagebrush and mountain brush (predominately cak brush) were
the most common vegetaticn on the uplands throughout the main stem of the drainage, and in the
First Water Creek, Second Waler Creek, Third Water Creek, Fourth Water Creek, Fifth Water
Creck, and Sixth Water Creek drainages (i.e., the "Waters") as far up as Rays Valley. Only in the
very heads of the Waters, just below Strawberry Ridge, were aspen and spruce-fir stands
common. Typically, in the Wasatch Mountains, pinyon-juniper communities are found al the
lowest elevations, along the foothills near the mouth of the canyons. The mountain brush zone
becomes best developed above the pinyon-juniper, with cak, maple and other shrubs dominating
the elevations between pinyon-juniper and the aspen above. In Diamond Fork Canyon however,
this zonation is reversed with the mountain brush well developed from the mouth of the canyon
all the way to Rays Valley Road. This reversal of mountain brush is caused by the geologic
exposure of Green River shale in the upper portion of the canyon. Seils derived frem these
shales have droughty properties that override the influence of increased precipitation higher in
the canyon. '

The only text description of the Diamond Fork drainage area from this time period comnes from
the journals of the Dominguez-Escalante expedition. The Hispanic Friars traveled through the
area in September 21 through 23 of 1776. The following excerpt includes specific information
cn the physical condition of the lands through which they passed.

"[After passing over the Strawberry divide from Bryant's Fork]....we went southwest for a
quarter league {a Spanish lzague is roughiy 2/3 of a mile] and descended it, breaking through
aimost impenetrable swaths of chokecherry and scrub oak and passing throngh ancther poplar
forest so thick that we doubled if the packs could get through unless they were first taken
off....We finally descended with great difficulty and labor into a deep and narrow valley in which,
on finding enough of the pasturage which abounds throughout all this sierra, and water for
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ourselves and for the animal herd, we halted in it after having traveled a Jeague west in the
descent, naming the site San Marteo” [Sixth Water, about two miles west of the summit] (Chavez
atul Warner 1976:51),

Osk and Sagebrush-Grass Fire was the main disturbance factor that influenced vegetative
patterns in the pre-European settlement era. Oak-dominated woodlands burned, on average, every
10-30 years which would bave maintained oak stands with a minirnum of decadence and kept
litter and duff at levels that resulted in cooler fires than we observe today. Average clone size
may have beep much smaller, i.e., the interspaces of sagebrush-grass may have been larger and
occupied more acres in the landscape. Sagebrush stands in the openings would have rarely
exceeded 20-30% cancpy of sagebrush with an nunderstory comprised of a diversity of perennial
grass and forb species. Cakbrush-maple mix types would have had a slightly longer average fire
frequency of 20 to 40 years. At lower elevations, oak and sagebrush areas included a vigorous
component of bitterbrush and mountain maheganies.

It iz likely that Native Americans burned the sagebrush, where it occurs in larger stands (in the
lower portion of the canyon or across Ray’s Valley) to increase grass production, as they did in
the lower valleys. Because these areas are surrounded by brush communities that bumed
frejuently, both vegetative types likely burned in these same fires. This would have maintained
much of the sagebrush-grass complex in a state where the understory would have been comprised
of a diverse mix of forbs* and grasses (early to mid serat stage®).

Pinyon-Juniper Pinyon-juniper stands were mostly restricted to steep, rocky, andfor otherwise
shzllow-soil sites due to frequent wildfires in adjacent brush communities. For short periods
between fire intervals, it may have expanded somewhat into neighboring oak, mountain brush,
and sage-grass types, but periedic fires would have prevented any long-term occupancy on these
S1LEs.

Aspen Aspen clones were young, vigorons and the nnderstory diverse and productive. Tall forb
species likely dominated the understory on higher, more moist sites. Fires periodicaily induced
regeneration of aspen by killing overstory stems as well as competing vegetation, resulting in
vigorous stands of mostly even-aged stems.

Riparian There was a predominance of coftonwood and willow types along the riparian
cotridor. Ute ladies’-tresses would likely have been found in recently disturbed habitat such as
isolated meander “cutoffs” {oxbows) or flood channels.

* Forbs are seed producing, broad-leaved annuals, biennials or perennials that do not develop persistent
woody tissue but die down at the end of a growing sezson. This category does nol include grasses,

* Seral status refers to succession, i.e., 8 species or community that will be replaced by another over time.

For example, in the first few years foliowing a fire the vegetative type would mostly be grasses and forbs with very
little sagebrush {early seral). After 10-15 vears, sagebrush cover would increase o 15 to 25 percent and the ares
covered by forbs would begin to decline (mid-seral).
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There has been some speculation that the orchid is not native to the drainage, but was carried in
with Colorado River Basin waters. This seems unlikely as all transbasin water originates from
elevations of 7,400 feet (the elevation of Strawberry Reservoir) or higher, which is above the
elevational range of the species. Because populations of Ute ladies'-tresses in Diamond Fork
were not documented until 1992, any discussion of its previous extent in the drainage can only be
based on the presumed extent of its habitat.

Conifers Coniferous forest types cccupied similar areas in the landscape to where they now
exist, and were generally restricted to northward-facing slopes where cooler, moister conditions
were favorable to tree establishment and development. Some subalpine fir stands were likely in
the upper drainage intermixed with aspen, Douglas-fir/white fir stands likely occupied the north
slopes in the middle elevations where they now exist. Some scattered and individual blue spruce
were likely to be found along drainage bottoms.

HISTORIC

A significant new disturbance factor was added during the historic era with the grazing of
domestic livestock. When these valleys were settled by Europeans, sheep were brought in by rail
in large numbers, and great numbers of bands grazed across the Wasatch Range. By the time the
Uinta Forest Reserve was established in 1897, sheep grazing had already ravaged many areas
resulting in soil loss and degradation of plant communities. In 1947 range inspection notes
indicated cheatgrass was on the increase and desirable vegetation was “grazed to the nub.” In
1948, notes indicated the range was “gutted”, cows were on the range too early and drought
conditions were taking their toll, “Range hasn't been so dry since 1934." (Grant Williams, Range
Conservationist, August 1948).

Watershed improvement ‘activities began in 1934 (earliest documented activity). Beginning in
the 1960s, large range and watershed improvement activities were initiated. Since 1934 a total of
21,000 acres have been treated.® A more complete history of grazing use in the assessment area is
covered under the Social Domain.

It is uncertain how much soil was lost from sites, and hence how much production potential was
reduced. It is very likely that livestock (sheep and later cattle) removed encugh grass and forbs
each year, which provides the fine fuels that carry fire through sagebrush, that the fire frequency
decreased substantially. As the Forest Service's fire prevention program grew, and nearly all
fires were quickly suppressed, the fire frequency decreased even more until the role of fire has
nearly been eliminated completely in the last decades. This caused sagebrush to increase in

¢ The watershed/elk winter range echancerment activities conducted in the Sheep Creek/Tie Fork areas
duoring the 19905 are not included in these ecres.
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cover to the peint that remaining grasses and forbs were suppressed and the amount of bare soil
on sites increased, .., a majority of the stands reached a Iate and very late seral stage.

In addition to grazing and fire prevention, several other facters contributed to a change in the
vegetative pattern: clearing for agriculture and greater overall flows in Sixth Water and lower
Diamoend Fork due to the addition of irrigation water. Muost affected were the riparian areas.
Review of agrial photos dating back to 1939 show dramatic changes in riparian vegetation in the
losver canyon, which began with irrigation flows in 1915 (see Appendix A). As much as 90
percent of the riparian forest may have been lost over the past 70 years.

. PRESENT

Mountain Brush/ Maple/Qak Approximately 1,750 acres within the analysis area are mapped
as mountain brush communities. These areas occur al lower elevations on several different
agpects, but are limited to south and west exposures at middle and upper elevations within the
dreinage. The communities are dominated by shrub species but a single species is rarely
predominate. Bitterbrush, birchleaf mahogany, curlleaf mahogany, oak, maple, and snowberry
are common compenents but the mix of species present varies greatly from site to site,
presumably dependent upon local soils, slope, aspect and elevation.

Oak woodlands are the predominant vegetation across much of the landscape, with oak and oak-
maple communities eccupying 41,000 acres, or 45 percent of the assessment area, They oceur on
south, east and west facing slopes, forming dense stands in some areas and isclated clonal
“islands” surrounded by sagebrush-grass andfor aspen in others. Maple forms a significant
component only on east and north aspects, forming a co-dominance on less than one-third of the
acres of oak woodland. Because of the crientation of the draimage, Diamond Fork contains much
less maple than adjacent Spanish Fork and Hobble Crezk canyons. Bitterbrush, skunkbrush, true
mcuntain mahogany, and curlieaf mahogany form a minor compoenenlt al lower elevations.
Chokecherry, service berry, snowberry, elderberry and currant can be found together with oak at
higher elevations, especially adjacent to aspen stands. Oakbrush occurs from the month of the
drainage to the very top, just below the summit of Strawberry Ridge at 9,200 feat in elevation. It
is intermixed primarily with sagebrush-grass at lower and middle elevations, and aspen in the
highest portions of the drainage. In a few places in the upper drainage, stands of considerable
shrub diversity have develeped. Neither oalk, or any of the other shrub species show a strong
donmunance on these sites; they are mapped as “mountain brush™ in the Forest’s mid-scale
vegatation set,

The natural fire return interval for oak types is generally considered to be 10 to 40 vears, with
oukbrush-dominated stands experiencing fire on the Jower end of this range and mixed oak-
maple types on the upper end. Typically fires remove most of the overstory of oak, leaving only

"Mouotain big sagebrush can progress from very early seral, following a fire, to late seral (with a sage
cannpy cover of 30-40% or more) in about 40 years.
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charred skeletons. However, oak sprouts readily, often during the same growing season in which
it burned. Much of the cakbrush in the assessment area is thick and comprised of old stemns {50
80 years old}, as very little has burned in recent years. There is generally a good mix of
understory grasses and shrubs in oakbrush stands, but in the older stands there may be fewer
understory plants as there is mere competition and shading from the oak overstory. Records
indicate that less than 100 acres of oak-dominated woodland, only a fraction of 1 percent of the
total acres of this type of vegetation within the assessment area, has burned in the last 10 vears.
Based on an average fire return interval of 23 years, more than 16,000 acres of oak should burn
every 10 years. These mature stands have a heavy buildup of litter and duff on the soil surface, a
large percentage of decadent stems, and are expected to burn very readily and more intensely
than historically if an ignition source is provided. There is the potential for a large number of
acres to be bumed if a wildfire starts and is not readily suppressed.

Riparian Stream flows in lower Diamond Fork and its larger tributaries: Wanrhodes, Dry
Canyon, Cottonwoed Canyon, Sixth Water and Fifth Water support, or are capable of supporting,
well-developed riparian zones dominated by narrowleaf cottonwood and box elder. Tree-
dominated riparian vegetation extends up the main stem Diamond Fork to Springville Crossing,
extends nearly the length of Wanrhodes Canyon, and occurs along Cottonwoed Canyon and Fifth
Water nearly to Rays Valley Road. The understory in the cottonwood communities is quite
diverse, and often includes a variety of shrub species, resulting in a multi-storied structure,
Willows, mainly covote willow, occupy sandbars and lower banks along with sedges, grasses and
forbs, resulting in a high vegetative diversity in lower elevation riparian areas,

In higher elevation reaches of these streams, riparian communities are dominated by willow and
river birch, with sedges and forbs on the banks and scattered groups of coiltonwoods. Stream
barnk stability tends to be highest where beaver are present. In sections of the Waters, impacts
from grazing and the lack of beaver activity have resulted in bare, unstable banks which, in some
cases, has contributed to channel] downcutiing and subsequent invasion by upland sagebrush-
grass communities.

Four riparian study sites, designed to monitor trends in vegetation, were established in the
Diamond Fork watershed betwesn 1988 and 1991, All of the study sites are in the higher
elevation, willow-dominated riparian communities and were re-analyzed 3 to 3 years after being
established. When established all four sites exhibited low ecological status, or early seral
conditions, due to a lack of hydrophilic (water loving) species on the greenline. Currently, two of
the sites, on First Water and Fifth Water near Ray’s Valley Road, show stable to slightly
downward trends. Ecological status is stable on upper Diamond Fork, just above the confluence
.with Chase Creek. Near the Diarnond Fork Guard Station, conditions have improved enough to
raise the greenline ecological status to mid-seral.

The Forest Service established three additional riparian transects within the asscssment area
between 1993 and 1997. The metheds and procedures for these transects can be found in the
Integrated Riparian Evaluation Guide (March 1992 [ntermountain Region USDA). These
transects were established to moniter progress towards meeting the Standards and Guidelines
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established in the Uinta National Forest Rangeland Ecosystem Forest Plan Amendment. Fora
summmary of the data and trends of these seven transects see Tahble 2-3.
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Table 2-3 Resulis and Trends of Riparian Studies
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There are no long-term riparian studies in cottonwood-dominated communities in the lewer portion of the drainage. ITowever, review
of a time-serics of asrial photographs shows dramatic changes in both channel morphology (shape) and total forested riparian area
since 1939, Additional changes arc assumed to have cceurred between 1915 and 1939 with the onset of irrigation releases through
Sixth Water and lower Diamond Fork from Strawberry Reservoir.

Six stream reaches in Diamond Fork were analyzed on air photos dated 1939, 1956, 1971, and 1984. Reach cne includes the lower
1.75 miles of Diamond Fork from the mouth upstream to Lavanger Hollow; reach two begins at Lavanger Hollow and extends
upstream approximately 1.8 miles to the Redford Bridge near the mouth of Brimhall Canyon; reach three begins at Brimhall and
extends upstream 3.1 miles to Little Diarnond; reach four includes Little Diamond Creek to Sam’s Canyon; reach five from Sam’s
Canyon to Monk’s Hollow; and reach six from Monk's Hellow te Three Forks. Partial resulis of this analysis are shown below in
Table 2-4.
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Table 2-4 Acres Per Segment by Time Period®
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The loss of riparian forest in lower Diamond Fork has been substantial. Devclopment of the
floodplain for agriculture resulted in significant loss, potentially resulting in the estimated
removal of 67 percent of the original riparian forest below Brimball Canyon by 1939, More than
20 percent of the forested area present in the same section in 1939 had been lost by 1284 due o
flood damage and lateral channel migration. It appears that cottonwood regeneration in this
reach has been severely limited because 1) the surfaces available for cottonwood regeneration
have been eroded; and, 2) in the majority of vears, summer irrigation flows are higher than the
spring snow melt peaks so that new seedlings are inundated or washed away soon after they
begin to grow, Cottonwood establishment may be limited 1o only three periods (1920-23, 1952
anil 1983-4) in which natural flood peaks exceeded irrigation flows. -

Measures have been taken to remove some impacts from the riparian zone. Livestock use along
the lower riparian corridor has been nearly eliminated due to construction of a fence from Sam’s
Canyon to Brimhall Canyon, This fence was necessary to mitigate impacts from grazing cn

¥ The acres identified are those of mature trees only and not (he total area occupied by all ages of
cot.onwood/box elder trees. Additionally, the numbers should not be taken as absolutes due o srrors resulting from
pheto distortion and small photo scale, which make resolving differences in vegetation types difficult especially on
oldzr black and white photos. Note also that “Fotential Total Forest Area” is based on 70 percent of the valley area
in Heaches 1 and 2 and average valley width times length of segment in Reaches 3 through 6.
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newly rehabilitated slopes created by the Diamond Fork Pipeline and road project. At present,
the riparian corridor is fenced to exclude cattle from the area extending from Sam’s Canyon to
the mouth of Diamond Fork Creek. Additionally, dispersed camping has been eliminated from
this same cotridor, Previously, dispersed camping was concentrated in the riparian zone between
Camp Diamond and Monks Hollow.

One riparian species of particular interest in this assessment is the Ute ladies fresses (Spiranthes
difuvialis), a Federally listed “threatened” orchid that occurs in lower Diamond Fork.’ The
spectes is endemic to moist sites and primarily occurs near springs, lakes, and perennial streams
(USFWS 1995). The plant occurs in several states in the Intermonntain West at elevations
between 4,000 and 7,000 feet. The most significant known populations occur along the east slope
of the Front Range in Colorado and the south slope of the Uinta Mountains of Utah. The
Diamond Fork-Spanish Fork population is the largest along the Wasatch Front and is possibly the
largest occurrence west of the Ulinta Basin.

This population consists of 60 colonies, extending from near the old Three Forks Campground
on Diamond Fork downstream to near Cold Springs on the Spanish Fork River. The number of
individuals occurring within these colonies varies greatly from year to year from a high of over
13,475 individuals observed in 1998 (Rick Black of Michae! Baker Ir., Inc., Midvale, Utah, pers.
comin) 1o a low of 325 in 1992, This population consists of more than 95 percent of all
individuals known to occur along the Wasatch Front (Western Wetland Systems 1996),

The orchid colonies occur along the river, primarily within the two and ten-vear flocdplains
(Western Wetland Systems 1996). The plant seermns to be well adapted to disturbances cavsed by
channel migration through time. It is believed to also be tolerant of some level of disturbance
from other sources, such as grazing, which may mimic natural disturbance processes affecting
flocdplains (USFWS 1595).

Because the orchid was not discovered in Diamond Fork until 1991, it is difficnit ie establish any
trends in population size or quantity/quality of habital. It is possible that under pre-settlement
conditions less habitat was available for the orchid. A predominance of cottonwood and willow
types would have provided less svitable habitat for the species, which is sensitive to shading and
relies on recently disturbed habitat, Much of the currently occupied habitat seems to have
developed over the last few decades as the result of lateral movement of the stream, a process
accelerated by the increased flows and loss of stable riparian vegetation. Under pre-settiement
conditions it is likely that suitable habitat was limited to a few isolated meander “cutoffs”
{oxbows) or flood channels.

Sagebrush-Grass Sagebrush-grass complex is found throughout the landscape, but mosily as

small, scattered patches surrounded by oakbrush. These small pieces are nol portrayed on the
Forest’s mid-scale vegetation maps, as most are less than 5 acres in size and are “lost” in the

¥ No Forest Service Region Four sensitive plant spaciss occar within the assessment area.
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mgire extensive oak and pinyon-juniper communities surrounding them. Extensive stands of
sagebrush are found in two portions of the assessment area, creating a distinct landscape pattem.
In the lower canyon, along the main stem and on Billies Mountain, large expanses of sagebrush-
grass are surrounded by cak and oak-maple communities, Higher in the drainage, along gentle
terrain known as Ray’s Valley, sagebrush-grass forms a discontinuous band at approximately

7,200 feet.

Sagebrush is of the meuntain big sage vanety, with the grass component dominated by
blugbunch wheatgrass or Basin wildrye at lower elevations and mountain brome and needle
grasses at higher elevations, where native grasses still dominate the understory. Some sagebmsh
areas have been converted to other types, either cultivated for agricultural use and/or seeded to
introduced grasses to provide additional livestock forage or to stabilize soils. On some sites
sazebrush has been successfully kept out of the community by repeated treatment (chaining or
herbicides) and planting with smooth brome which forms nearly continuous cover. In Ray's
Valley, where treated sites were planted with crested wheatgrass, sagebrush has been maintained
in the community. These sites asually lack native forbs, because either treatment (especially with
herbicides) or sheep grazing greatly impacted their production. Annual forbs have increased
substantially in number but provide little cover because they are so small and short lived; they do
not serve the same function as native, perenntal forbs, For a summary of the condition and trends

for upland sites, see Table 2-5.

Table 2-5 Condition and Trend of Upland Sites

ot s sTedvmiee L doeiTion [ el

Wa.nrhude.s || 35, NF Satisfactory (converted) Stable

Farmers Slopc P35, NF Mid-seral oo
_first Waler PAS, NF Sarisfactory Stable
_Scmnd Water NF | Sesfackory™ Down
_Str.:r]ing Ranch PP Satzfacrory Stable
Tlays. Valley Bacl. HF. PF Satisfactory Stabla

Eays Valley Sage Sp. PP Satisfacto Slable

* These sites have been converted by past range treatments, They are now dominated by non-native grasses and are
not compared to Potential Natral Community.

Pinyon-Juniper These communities, with a fairly small component of pinyon pine, are common
at the lower and mid-¢levations from Little Diamond up to Three Forks in the main stetn, and up
the secondary drainages as well. They occur on lower slopes having south and southwest

" NF - Nested Frequency Smidy; P35 - Parker 3-Step Study; PP - Photo Point
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€Xposures, occupying just under 10 percent of the assessment area. Rocky Mountain juniper is
commen in the deeper soils nearer the canyon bottom, adjacent to riparian areas; Utah juniper is
the common species on all other sites. Pinyon-juniper communities occur again, higher in the
main stem of Diamond Fork Creek above Springville Crossing, mixed with oak and maple.
These higher elevation stands are likely associated with outcreps of Green River Shale.

Pinyon-juniper likely occupies more acres within this landscape than during pre-settlement times
and some stands are more dense. Comparison of recent and oid photos demonstrate that pinyon-
juniper has expanded in some areas. Pinyon-juniper has invaded sagebrush-grass, mountain
brush and oak communities with the near-elimination of fire disturbance, In the past, frequent
fire disturbance killed juniper seedlings that would have established in these types,

This reduction in fire frequency can be attributed to heavy livestock grazing in the sarly part of
the century {which reduced the availability of fine fuels (e.g., grass) and hence the stands ability
lo carry fire} and an aggressive fire suppression program. The increase in density of these tree
species has caused a reduction in the density of understory plants and an increase in bare soil,
This is, in part, due to competition for scarce soil moisture and possibly due to allelopathic"
effects, Reduced soil cover has resulted in deteriorating watershed conditions as soil erosion has
increased,

Aspen Aspen form large, pure stands only in the heads of the Waters drainages along the west
side of Strawberry Ridge and above Ray’s Valley. On drier sites at this same elevation, aspen
occurs in small clones intermixed with small clones of oak-maple, stands of mountain brush,
perennial grass commanities and subalpine fir. Aspen and aspen-oak is also found on the east
flanks of Spanish Fork Peak, which drain toward Little Diamond, and cn Timber Mountzin.
Aspen and aspen-oak comrnunities occupy 20 percent of the landscape.

Although limited within the assessment area, aspen makes up an impertant vegetation type
servirng as valuable wildlife habitat, adding to the area's visual diversity, and providing valuable
watershed protection. Much of the aspen in this area is not in critical danger of succeeding to
conifer encroachment becanse conifers, which normally would succeed aspen, are not well suited
to the soil in the area so that aspen becomes a stable vegetative type. About ene-quarter of aspen
acras exhibit a mix with conifers, with the canopy cover of cenifers ranging from 10 to 35
percent, and amount of conifers increasing.

Most aspen clones are advanced in age, beginning to deteriorate, and becoming more susceptible
to disease with many individuals stems 80 to 120 years of age. Soimne regeneration is occurTing,
but at low levels. Fire, which would stimulate aspen regeneration, has been suppressed, and
grazing by domestic livestock and big game has impacted aspen regeneration that does occur.
Due to grazing and fire suppressicn, species composition under the aspen has probably shifted,

' Allelopathic effacts refer to the suppression of growth of one plant species by another due to the release
of toxic substances. For example, juniper wees needles contain chemical substances which cap inhibit other
vegetative growth.
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wiih & reduction in forbs and subsequent increase in grasses and shrubs. Some unpalatable forb
species, such as western coneflower, have increased dramatically.

Coniferous Forests Conifer stands occupy less than five percent of the landscape within the
assessment area. The only conifers below Three Forks are found in small patches on the south
and cast flanks of Spanish Fork Peak (subalpine fir) and just underneath and to the nerth of Teat
Mountain (Douglas-fir). Just above Three Forks, Doughas-fir occurs in small patches and is often
mixed with white fir on north-facing slopes along Cottonwood, Fifth Water and Sixth Water. At
hizher elevations, in the heads of the Waters, larger stands of subalpine fir occupy north aspects;
bhie spruce DCCuplES the lower portions of slopes and extends into riparian areas. Some scattered
ponderosa pine trees are also found in the assessment area,

White Fir ahd Douglas-fir Whiie fir and Douglas-{ir are the predominant conifer species within
the area, although they make up only a minoer portion of the landscape. Most of these stands are
mature with few young and few very old trees. White fir readily regenerates in the understory of
Douglas-fir stands, and can remain in the understory for a number of years until a break in the
overstory canopy releases it. Since 1993 the fir engraver beetle (associated with white fir) and the
Douglas-fir beetle have killed substantial numbers of trees within many of the stands. The fir
engraver has been at epidemic fevels in many portions of the Forest surrounding Diamond Fork.
The level of mortality caused by the fir engraver beetle throughout Utah has been without
precedent. It is thought to be due to several factors, onc of which is the increase in shundance of
white fir over the past century (coincident with the reduction in low-intensity wildfires). The
Douglas-fir beetle has been killing pockets of Douglas-fir in the area periodically for the last
decade, or likely longer. What this effectively has done is reduce the percentage of Douglas-fir
ard increased the percentage of white fir. Pre-settlement low-intensity wildfires likely occurred
o1t a 30 to 30 vear cycle in many of these stands. These fires would have kept white fir
regeneration in check while doing little damage to the more fire-resistant Douglas-fir. Without
the periodic fires, white fir has increased, the number of stems per acre has increased {thus
making competition for resources more severe), and Jadder fuels!? have increased. These stands
are under increased risk of stand replacing, high intensity fires.

Subalpine fir A few stands in the area consist primarily of subalpine {ir with some blue spruce.
The balsam bark beetle, among several other species, has increased in recent years causing
significant mortality in the subalpine fir component. These stands are generally mature and
beginning to deteriorate. Both insect and fire susceptibility is high. Neither subalpine fir nor
spruce can withstand even low intensity fires. As the overstory canopy breaks apart, subalpine fir
scedlings in the understory are released and a fuel ladder is formed. Should a fire occur in the
stands, it will likely be somewhat more intense than one cccurring in pre-settlement conditions
given the increased ladder fuels as well as the clder, more fire susceptible vegetation that tend to
surround these somewhat isolated stands.

' Ladder fuels are stall trees that reach to the larger trees. Fire travels from the pround into the crowns of
the larger trees easily with foel ladders.
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Ponderosa pine Ponderosa pine is not & cover type within the assessment area; however, it is
notable that some scaftered groups occur in Diamond Fork. Very few native ponderosa pine exist
in the areas, and none in stands of more than 5 acres. Some scattered individvals can be found in
Sawmill Hollow. Whether these are relics from pre-settlement times, or are the beginning of an
expanded population, or are just an anomaly is not known. Ponderosa pine can be established in
the oakbrush cover type on the Uinta Nationa) Forest, as proven by various pockets of pine
planted eatly in the century. However, oakbrush stands on the Ulnta tend to be relatively dense
and fires in these stands tend to burn rapidly and intensely. [t may be that this combination has
kept ponderosa pine from expanding its range here,

Map 2-3 displays the areas covered in the assessment by each vegetative type.
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Map 2.3 Vegetative Types
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WILDLIFE

PRE-SETTLEMENT

Fish Prior to Buropean settlement, the strearns in the Diamend Fork drainage would have
contained only native fish. Species present were Bonneville cutthroat trout, mottled sculpin,
mountain sucker, dace, leatherside chub, and redside shiner. June suckers likely spawned in the
Spanish Fork River but it is unlikely they would have migrated as far upstrearn as Diamond Fork.
Utah chub and Utah sucker inhabited the Spanish Fork River drainage and prior to European
settlement may have inhabited portions of the Diamond Fork drainage {Charlie Thompson,
UDWR, personal communication, 2000),

Riparian and fish habitat would have been near the maximum potential for the streams, Willows
and cottonwoods were the dominant woody vegetation in the wide valleys with water birch and
dogwood being rnore abundant in the narrow reaches. As trees aged, wood was added to the
streain. This wood came into the stream either through capture by natural bank erosien or as the
trees aged and fell into the stream. This added wood crealed a complex channel by forming
debris jams which 1) created scour and plunge pools; 2) stored sediment; 3) provided growing
surfaces for cottonwoods, willows and other riparian plants; and, 4) maintained streamn gradient.

These debris jams at times would have caused the water to leave the existing channel and create a
new channel (evulse). Single or multiple logs would have also been important for bank
protection. Most pools were either associated with large wood, bedrock, large boulders or stable
meanders. Deep pools were often found on the cutside of meander bends as the stream tried to
dissipate energy. This energy was either dissipated by the widening of the channel through bank
erosion {meander migration) or by scouring of a pool, which caused the water to slow and
dissipate the energy and provide slow moving water to hold fish. Trces growing along the stream
bank provided shade to the stream creating suitable water temperatures for coldwater fish. The
input of leaves every fall provided a valuable source of energy inte the stream providing food for
many aguatic insects and eventually fish. Trees and shrubs along with grasses also stabilized the
banks, These stable banks provided excellent habitat as the roots held tightly to the soils
allowing imdercul banks to form providing hiding and escape cover for the fish. Banks were 80
to 93 percent stable with frequent overhanging banks.

Amphibians Amphibians in the Diamond Fork drainage generally inhabited wetland habitats
such as wet meadows, ponds, streams, springs and marshes. Utah tiger salamanders (Ambystoma
tigrinum utahensis), chorus frogs (Psetdacris tiseriata), leopard frogs (Rana pipiens),
Woodhouse's toad (Bufo woodhousei), western boreal toads (Bifo boreas boreas) and spotted
frogs (Rana pretiosa) likely inhabited the Diamond Fork drainage prior to Eurcpean settlement.

Repiiles Reptiles in the Diamond Fork drainage are described in the 1999 Diamond Fork
System, Bonmeville Unit, Central Utah Project, Final Supplement to the Final Environtmental
Impaci Statement, as follows: "Foothill shrub and grassland habitats ... provide good habitat for
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reptiles. Lizards cotunon to these habitats include northern sagebrush lizard (Seeloporus
graciosus), northemn side-blotched lizard (Ura stansburiana), Great Basin (western) whiptail
(Cnemidophorus tigris), and Salt Lake homed lizard (Phrynosoma douglassi prnatunt). Snakes
occur most commonly near water in canyens and near valley wetlands. Species likely to occur ..
include wandering garter snake (Thamnophis elagans vagrans), Great Basin gopher spake
{(Piruophis melanolencus deserticola), and western yellow-bellied racer {Coluber constrictor

mormon),”

Beaver Beaver were an important species of wildlife that helped create the riparian conditions
by storing and expanding the influence of water. When a beaver dam s {irst constructed it
creates a large pool. The beaver use the pools as protective cover and as a place to cache winter
food supplies. Pools are also used by fish and contain aquatic insects different than these in the
faster-flowing portions of the stream. Over time, as the pools fill with sediment, they become
less suitable for fish. In situations where topography of the stream valley allows, alternative
stream courses may develop around the beaver pond. As the edges of the pool become filled with
sediment, and the sediment is exposed, this soil becomes vegetated and stabilized. As the pool
continues to fill it becomes

useless to the beaver and maintenance of the dam is abandoned. Without maintenance the dam
eventually fails during spring runoff. At this time the sediment that has not been stabilized by
vegetation is released downstream,

It is likely ihat beaver occupied the same areas that they do today; however, beaver populations
were likely higher in pre-settlement times than they are currently. Early records describe Spanish
Fork Canyon as "a morass of timber stands and beaver dams” {Merrill and Nielson 1981). This
description indicates a far greater stroctural and biclogical diversiry than exists today and it is
assumed that the same probably applies to the Diamond Fork drainage.

In many areas there were wide wiliow complexes. These willow complexes commonly spanned
from one valley wall to the other in small drainages as they stair stepped down the drainage. The
whole valley bottom was wet and conducive to willows. The dams were wide, and even at high
flows were not prone to being blown out since the force of the water was dissipated over a wide
area. These complexes reduced the gradient by giving the stream a wider area over which 10
flow. They also captured most of the sediment maintaining a more flat bottom valley versus a
V-shaped bottom. Through the construction of their dams, beaver contributed Lo the storage of
sediment, widening of the valley bottom, mederation of flood flows and storage of water for later
$EAS0N USE.

Upland Species Blue grouse and ruffed grouse could be found in Diamend Fork during the pre-
settlement era. Blue grouse wsed conifers for winter habitat; summer habitat was in openings at
lower elevation vegetated with grasses, forbs, shrubs and aspen patches where they raised their
chicks. Ruffed grouse are considered the bird of the aspen. Aspen was heavily utilized as cover
forage year long; with grouse feeding on insccts, fruits and leaves in the aspen. Males selected

_ drumming logs under dense overstory, but with good horizontal visibility. Hens chose similar
cover for nesting. During the summer the broods were found along stream bottoms. Cottontail,
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blacktail and whitetail jack rabbits were the most common upland species. These species served
as prey for raptors and other predator species. Additionally these species served to disperse seeds
from grasses, sagebrush, juniper berries and other vegetation. :

Large Ungulates According to Ear.‘,'y Records of Wildlife in Utah, (Rawley 1985) Fremont
Indian (300-1300 A.D.) rock art in northern and central Utah included illustrations of bighom
sheep, elk, and deer. These species utilized the aspen, mountain brush (chokecherry), oak, £rassy
open ridges and riparian areas of Diamond Fork, Bighorn sheep were thr.: dominant ungulate,
even though deer and elk were prevalent.

Neotropical Migratory Birds The riparian corridor was dominated by cottonwoods and
willows. These mature forests with multiple vegetation layers and dense shrub understory were
the most productive habitats for neotropical migratory birds (birds which breed in North Armerica
and winter south of the U.S. border.) Neotropical migratory birds alse occupied upland habitats
{oak-sagebrush-grass and pinyon-juniper) for summer breeding and nesting. Species and their
habitats wonld have fluctuated with natural succession. The aspen and conifer stands would
have supported neotropical migratory birds as well. The understory in these stands was diverse
with native forb species. Fire as well as other natural processes would have influenced species
richness.

Threatened, Endangered and Sensitive Species The gray wolf, northern goshawk, three-toed
woodpecker, flammulated owl, boreal owl, great gray owl, spotted bat, Townsend bat, North
American lynx, wolverine, and fisher, may have ocenrred in the assessment arca. Fluctuations in
the populations of these species would have coincided with natural processes.

Predators Pradators existing in Diamond Fork during the pre-settlement era included .wolves,
coyotes, black bears, cougars, grizzly bears, bobeats, raptors and possibly iynx. These species’
ranges would have been widespread with only namral barriers preventing migration.

HISTORIC

Documentation of wildlife in Utah began with the first European expedition into Utah by Fathers
Dominguez and Escalante in 1776. Subsequent expeditions also noted wildlife existence.
Species composition began changing from all native species to a combination of native and
introduced species in the mid-1800's with the settlement of Utah Valley. Conflicts between the
settlers and nanive wildlife were noted in several historic accounts. Hubert Howe Bancroft noted
in 1890 that two hunting companies in December 1847 were formed for the extermination of
wild beasts; there were eighty-four men in all and their efforts were successful.
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Fish Changes to the Sixth Water and Diamond Fork Creeks from high irrigation flows, joss of
riparian communities, and grazing" led to reduced fish habitat and decreased survival of fish in

- these streams especially fry (young of year). The high flows led 10 2 more homogenous system
as large woody debris was washed throngh the system. The elevated summer flows made it
difficult to establish vegetated banks, Without stable banks, pool habitat was lost as the stream
energy was used in lateral migration at the meanders rather than vertical bed migration and
formation of pools. Undercut banks were climinated as erosion rates and flow regime were not
conducive to plant establishment. Suitable spawning gravels were removed from the upper
reaches and deposited in the braided sections. Backwater and side channel habitats were also lost
due to vertical bed migration. '

Fish habitat in tributaries to Sixth Water and Diamond Fork were heavily impacted. During this
period beaver were removed and the riparian area was severely over-grazed. This resnited in a
loss of bank stability, vegetative cover, pool habitat, vertical channel stability, thermal cover and
a severe decling in fish numbers.

Species composition changed from all native specics to a combination of native and introduced
trout species. In the late 19th century fry of many trout species were indiscriminately stocked in
many streams across the United States. Many of the streams in Diamond Fork were probably
stocked at this time, There are records from 1931 to 1932 that document presence of rainbows,
natives (the term natives is used to refer to cutthroat with no differentiation between Yellowstene
or Bonneville cutthroat) and brook trout in Diamond Fork, and stocking of rambew 11 Fifth
Water. Radant (1976) reports a stocking of 5,000 cutthroat fry in Fifth Water in 1968. These
were most likely a Yellowstone cutthroat. The main impact of introduced cutthroat and rainbow
trout was to degrade the purity of the Bonneville cutthroat trout by hybridization. Brown trout
were also introduced to the streams. The abundance and distribution of leatherside chub and
redside shiners were likely changed by the intreduction of the more aggressive and piscivorous
(fish-eating) brown trout. The bottom dwelling sculpin, mountain sucker and dacc were likely
lcss affected by iniroduced species.

Amphibians Wetland and aquatic habitats for amphibians were impacted as described for fish,
These impacts were particularly severe in the lower reaches of Diamond Fork drainage where
many riparian forests were cleared or lost. [mpacts to amphibian habitat around springs and
wetlands also occurred in the upland areas. Historic grazing in these areas reduced ground cover,
impacted water quality, and affected the plant composition in these habitats,

Pa study done by Jim Kimball and Frank Savage {1964-1977) showed dramatic improvement within an
exilosure on upper Diamand Fork Creek. Bank stability increased from 53 percent to %5 percent, tiffles decreased
fromn 95 percent to 82 percent, poals increased from 5 to 18 percent. Total numbers of fish increased 425 percent
{from 35 to 149). Thera were dramatic chanpes in and outside the exclosure as AUM's were reduced from 23,315 o
approximately B,800. It is expected that there were similar changes in habitat on other streams due to reductions in
cattle mmbers,
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Reptiles Reptiles were also impacted by historic land uses. Wetlands and aquatic habitats
important 10 many reptiles were impacted as described previonsly for fish. Upland grassland,
shrub and spring habitats were also impacted by clearing for agriculture and heavy grazing.
Heavy utilization, changes in species compesition, and reduced ground cover occurred in many
areas. This would have adversely affected reptile habitat quality.

Beaver Overgrazing, shooting, road building and trapping led to decreasing beaver numbers.

The historic overgrazing depleted the willows and led to direct competition among the remaining
beaver. Roads were commonly built in the bottoms of the drainages as these were the flattest and
easiest places to build. In areas where there were conflicts between the roads and the beaver - (he
beaver were removed. Beaver populations probably reached their lowest levels during this
period as they were viewed as decreasing water flows and making areas ungrazable. Beaver were -
also viewed as impeding fish migration and spawning as well as creating sediment sinks that
become useless as fish habitat. In a 1942 report (West and Rasmussen, 1942) beaver were listed
as present in the headwaters of Diamond Fork and Fifth Water. The report identified a need for
beaver in First Water, Wanrhodes, and Little Diamond Creeks, These waters were stocked
respectively with twe, four, and four beaver in 1940 (West and Rasmussen, 1942). The UDWR
has a record of beaver occurring in Fourth Water in 1955. Without the beaver ponds to slow the
tunoff, catch sediment, and spread out the flows, some stream channels became incised.

Upland Game Populations of upland game increased and decreased depending on habitat
changes, precipitation, and insect production. Livestock grazing, and agricultural and water
development in Dinmond Fork resulted in a shift from native upland forb species to non-native
grass species in many areas. This negatively affected upland game chicks as the forb seeds, and
insect-attracting potential of thé native forbs, were lost or reduced. Seeds and insects are an
important part of an upland game chick’s diet. Additionally, as the Forest Service continued to
suppress fire, stands of aspen and conifer and vplands reached late and very late seral stages
which also suppressed grasses and forbs important for upland game diets.

Large Ungulates By the time the Uinta National Forest Reserve was established in 1897,
livestock grazing resulted in loss and degradation of plant communities which directly affecied
all native species. Bighorn sheep are believed to have been eliminated in Diamond Fork by 1890,
Pioneers eliminated most of the elk from its natural range due te unrestricted shooting and
livestock grazing. By 1907 the State began protecting the small deer herds and eventually
reintroduced elk. The first recorded sighting of a moose in Utah was around 1906 at the head of
Spanish Fork Canyon.

Neotropical Migratory Birds The lower portion of the riparian area in Diamond Fork lost as
much as 90 percent of the riparian Torest from the 1920s to the present. This would have
decreased neotropical migratory bird populations (dependent en riparian habitat) dramatically
and may also have impacted species diversity in the canyen. European settlement, agriculture,
grazing and water development probably contributed to the cbserved decline in neotropical bird
populations. ' ‘
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Threatened, Endangered and Sensitive Species With increased human impacts and resulting
alterations of natural habitats, many species declined with some (grizzly bear, gray wolf,
peregrine falcon, North American lynx, wolverine, fisher) becoming extirpaied in the Diamond
Fork drainage.

Predators Grizzly bears were extirpated not only from Diamond Fork and Spanish Fork Canyons
but from the State of Uiah. Their demise is attributed mostly to over hunting and loss of habitat
due to human encroachment. Black bears were still present and most likely utilized mixed stands
of conifer, feeding on roots and berries, insects, and small to medium sized marnmals. They also
used the conifer stands for day beds and travel comridors. The gray wolf was also eliminated
from Diarnond Fork due to hunting and declines in the wild ungulate population, which served as
a food source for the wolf, North American lynx, wolverine, and fisher are also believed to have
disappeared during this period. -

PRESENT

Fish Habitat surveys have been completed on Chase Creek, Lower Diamengd Fork, and Sixth
Water. The results of the survey in Chase Creek show an over-widened channel with an extreme
sediment load in the lower reach below the confluence with Shingle Mill. The indicators of this
high sediment load are the percent of fines found in the riffles as well as pool tailouts (the
transition area between a pool and a iffle). A low residual pool depth also indicates sediment
problems, High sediment levels reduce success of egg hatching as well as foed availability. Of
the 2.5 miles of stream surveyed, 2 miles had 30 percent unstable streambanks. The pool/riffle
ratio ranges from .06 to .11 is much lower than desired and indicates disturbed banks and riparian
vegetation, Pools per mile in the three reaches ranged from 11 to 15. This channel would be
characterized as an over widened Rosgen B channel (see Appendix D for an example of this type
channel). In a pristine B channel with similar substrate one would expect to have 80 to 96 pools
per mile (based on a rhythmic spacing of pools every 4-5 channel widths). No other headwater
streamns in this drainage have been surveyed. The other headwater strearns may be in similar
condition as they are managed similarly, No fish occur in Second, Third or Fourth Water.

Sivth Wearer was surveyed by Trihey and Associates in 1996 (for details see Trihey and
Associates, 1997). In general, they found between 12 and 32 percent of stream banks to be
unstable. Over 73 percent of the habitat was classified as turbulent, fastwater habitat. At stream
flows of 12-15 cfs they reported only 19 pools in over 5 miles of stream. At streatn flows of 30
¢cfs, half of these pools would become fast water habitats, Trout spawning and rearing habitats
were also noted io be limited in Sixth Water,

In 1990 during the rotenone treatment of Sirawberry Reservoir and its tributaries, an accidental
release occurred io Sixth Water and Diamond Fork. This gready altered fish populations in Sixth
Water. The Utah Division of Wildlife Resources restocked Sixth Water with brown trout during
1991-1993. Wiley and Thompson (2000) report the stream has since been resurveyed, and 1999
data indicates this stream supporis an excellent and productive brown trout fishery containing
about 90 trout/mile (estimated 213 to 251 pounds per acre),
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Digmond Fork was also surveyed by Trihey and Associates (1997}, In 7.3 miles of stream
surveyed between Monk’s Hollow downstream to the Spanish Fork River, they found fast water
habitat types over 72 to 92 percent of the channel length. Eighty-six pools were reported, most of
which were associated with side channels and backwaters or eddies. The river was characterized
as having long stretches of homogenous riffles or other fast water habitats with infrequent pools.

Informatjon on current fish distributions in Diamond Fork and its tributaries is displayed in Tabie
2-6,

-As previously noted, an accidental release of water containitig rotenone ocentrred in 1990, This
release impacted fish populations in lower Diamond Fork (below Fifth Water confluence).
UDWR restocked this stream with brown trout and leatherside chnb. A 1997 survey of this
stream reach found the trout popuiation to be 87% brown wout, 12% cutthroat trout, and 1%
rainbow trout. The rainbow trout present were primarily hatchery-reared "catchables” (8 to 11
inches in Jength). The wild trom biomass was estimated to be 70 to 127 pounds per acre {(Wiley
and Thompson 1997). Leatherside chub, mountain sucker, and mottled sculpin were also
chserved during the survey.

Wiley (1997) reports that 1996 data indicates upper Diamond Fork (above the Guard Station}
contains an estimated 739 Bonneville cutthroat trout, 158 brown trout, and 159 rainbow
trout/mile. Compared to 1991 data, populations of brown trout have increased about 20% while
populations of cutthroat trout have more than doubled. Three size classes of cutthrout trout, two
of brown trout, and one of rainbow trout were observed in 1994.

Macroinvertebrate Sampling has been used on the Uinta National Forest as a method of
menitoring water quality since the 1970%. In the Diamond Ferk watershed, sampling has mainty
occurred at four sites: Hall’s Fork (sampled in 1993); Fifth Water above Sixth Water (1993),
Diamond Fork above Three Forks (1977, 78, ‘79, 80, and 93} and Diamond Fork below
Brimhall Canyon (1977, ‘78, *79, “90, “94), Only two of the sites have been sampled frequently
enough, or over a long enough period, to establish a baseline condition.

Sample results from the Diamond Fork, Hall's Fork, and Fifth Water sites typically have shown a
pattern of higher numbers of sediment and organic tolerant species early in the year during spring
runoff, and higher numbers of clean water species in the fall. This pattern was observed in Hall's
Fork in 1993, but the opposite pattern was observed in Fifth Water, perhaps due to a disturbance
in the watershed. The season-long dominance of sediment-tolerant species in Fifth Water ig
indicative of a strearn with a constant, high sediment icad.

Macroinveniebrate data from Diamond Fork above Three Forks typically shows a recovering
trend with an increase in the abundance of cleaner-water species. This may in part be due to
changes in grazing management in the last two decades as well as stream stabilization work in
the late 1980% and early 1990%.

Sampling results from Diamond Fork below Brimhall station clearly show the impacts of flow
augmentation by trans-basin diversions from the Strawberry and Syar tinnels. The number and
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biomass of organisms observed varies measurably between June and Cetober, and during this
peried populations of some species dip to low numbers. This is indicative of the instability of the
channe] system, There are both clean water and sedimentforganic-tolerant taxa present, with an
abundance of sediment and organic-tolerant taxa. In most years, an increase in overall species
abundance can be observed after the trans-basin diversions have ceased. This suggests a good
porential for improved water quality in the absence of augmented flows.
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Table 2-6 Current Fish Distributiom in Diamond Fork
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It is Iikely that non-game fish oceur in more streamns than indicated. Sixth Water has a high
number of resident brown trout that are likely to persist in the stream and perhaps dominate
without angler matiagement,*

In a 1996 study of leatherside chub in the 14 kilometer reach of Diamond Fork between Monks
Hollow and Spanish Fork River, Walser et. al, {1997) reported that leatherside were present, but
occurred atmost entirely in back water and cutoff habitats. This lack of use of main channel
habitats by leatherside chub is not consisient with other studies done where brown trout were
absent. This suggests that the difference in habitat use may be due io the presence of brown trout
and the associated predation. They estimated the leatherside population to be between 2050 and
4250,

Bonneville cutthroat trout historically inhabited strearns in the Diamond Fork drainage. Stocking
of rainbow trout in the main stem of Diamond Fork, and the passage of rainbow and stacked
cutthroat through the Strawberry Tunnel, has diluted gene pools in Sixth Water and lower
Diamond Fork. Bonneville cutthroat are known to oceur int upper Diamond Fork (above
Springville Crossing) and UDWR has implemented special fishing regulations to protect this
population. Forest Service fisheries biologists believe there may be Bonnevilles in Chase Creek,
Halls Fork, Fifth Water, Shingle Mill, Cottonwood Creek and Little Diamond.” Samples for
genetic testing {to verify purity) have been collected in Cottonwoeod Creek and Little Diamond,
but have not yet been analyzed. There is some suspicion that Bonnevilles may also oceur in First
Waler, and that some natives may still be found in Sixth Water.

Amphibians Changes in grazing management, partial implementation of the CUP, and other
changes in management have stabilized or improved amphibian habitat conditions. The
completion of CUP and associated restoration, and implementation of other management
practices in the drainage is expecied to improve amphibian habitat conditions. Portions of
Diamond Fork drainage were surveyed for amphibians in 1992 and 2000. These surveys found
chorus frogs, but ne boreal toads or spotted frogs. Boreal toads are generally found above 7,500
feet in elevarion and the Diamond Fork drainage is generally below this, however, this species
has sometimes been found at lower elevations in the general vicinity.

4 Data from Radant {1976} indicates that Fifth Water from the hot springs to the confluence with Sixth
water Ay act as a refugiom for leatherside chubs. He reported temperatores of 21 degrees celsiuy, which restricted
trout nembers although the habitar was excellent. They electrofished one brown, four cottheoat, §7 mountain
sucker, 22 dace, and 71 leathersides in a .25 miie station. There were no Jeztherside reported in the section sampled
above the hotsprings and waterfalls.

UMartin and Shiozawa (1985) used eléctrophoretic technigues to distingiish between Yeliowstone and
Bonneville cuithroats, Thay tested fish from Shingle Mill, Chase, Fifth Water, Little Diamond, and Wanrhodes
creeks, Of these streams only one stream contained a pure strain of cutthrogts the others were hybrids or curthroat
crosses. Only the Chase Creek population tested as being pure. These fish are either Bear Lake Bonnevilles or
Yellowstone cutthroat. These fish are most likely Yellowstone cutthroat {Shiozawa Pers, Comm.). Northern
Bommevilles are the strain of Bonneville eutthrost that would naturally occur.
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Reptiles Reptile habitat conditions are stable or improving from historical conditions due to
changes in resource management and land use. This trend is expected to continue with full
implementation of CUP and further implementation of other management practices.

Beaver Beaver currently occur in First Water, Fifth Water, Sixth Water, Halls Fork, Chase,
Shingle Mill, Diamend Fork, and Little Diatnond. Terrain and flows are limiting in Little
Diamond. A healthy beaver coraplex exists between Springville Crossing and Sawmill Hollow.
In oiher areas where one would expect to find vigorous beaver complexes such as First Water,
beaver do not appear to be thriving. These beaver complexes are not vigorous as willows are stjll
in short supply due to overuse by cattle, encroachment of roads and related beaver control.

The downcutting that occurred with the removal of beaver earlier this century and overgrazing
has decreased the riparian zone and the ability of beaver to floed a valley bottom, Beaver are
now building dams in more confined channels that are more prone to be washed out in the spring
as the force of the water is concentrated in the entrenched channel. Sediments are no longer
being stored to foster expansion of the willow and riparian community. Less water is being
stored in these dams for late season release leading to a likely reduction in the capability of these
small headwater streams to support fish.

The introduction of beaver inte Wanrhodes in the1940's did not suceeed. Habitat in Wanrhodes
may not be snitable due to the narrow canyon. The populations in Fifth Water, Shingle Mill, and
one mile below and above Springville Crossing are vigorous with numerous dams and abundant
willows. The beaver present in Sixth Waler and lower Diamond Fork are bank dweliing non-
dam builders. The numbers in Sixth Water appear to be low but are expected to increase with
reduced flows possible due to completion of the Diamond Fork System, Beaver in Sixth Water
are starting to build dams. These dams will benefit riparian vegetation by raising the water table.

Upland Game Upland game species such as the blue grouse and ruffed grouse are present in
Diamond Fork. Ruffed grouse have declined in numbers nationally due to declines in aspen
stands. Aspen is an important habitat element for grouse and is used for foraging and cover year
long. Riparianfseep areas are alse important for grouse as brooding and nesting habitat.

Twenty-five Rie Grande turkey were introdoced into the assesstent area in 1990. Avgrnentation
to thiz population was completed in 1991 with 15 more turkey. There are over 300-500 turkey
currently utilizing the assessment area. The UDWR now traps mrkey in Diamond Fork for
transplant to other suitable sites. Cottonwood forests along Little Diamond, Diamond Fork, and
Wanrhodes Creeks serve as winter roost sites for this population. The turkey utilize riparian
cottonwood trees to roost at night and juniper and oak trees to feed and rest during the day.
Riparian arcas are also important to the tirkeys for nesting and breoding habitat.

Large Ungulates Currently the dominant big game species in Diamond Fork are elk and deer.

The land between 4,500 and 7,500 feet elevation is currently winter and spring/fall transitional
range for deer and elk. Elk calving areas occur in the Waters, Two Tom Hill, Billies Mountain,
Shingle Mill, Timber Mountain and south side of Maple Mountain areas. Deer use the riparian
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corridors for fawning areas, There is also transitory use by ¢lk from surrounding areas. Elk and
deer winter range consists mostly of sagebmsh/grass and mountain brush communities. Deer and
elk are normally present within the assessment area during every month of the year.

The moose population in Diamond Fork has been growing since their reintraduction into the area
over 20 years ago. Currently numbers range from 20 to 25. Moose are solitary in the summer
utjlizing riparian (willow) and aspen vegetation types. In winter, moose migrate up and down
mountain slopes, packing down snow, which facilitates movement, then browse on woody plants
such as mahogany, birch, aspen, maple and dogwood.

Neotropical Migratory Birds (NMB) A breeding bird survey in Diamond Fork was compieted
in 1996 (Ammon 1997} (See Appendix E for a list of species). Results from the study illustrated
that riparian forest birds require a great diversity of micro habitats. The survey showed that
NMB populations have a higher occurrence and greater species diversity in large stands of malti-
layered forests with dense shrub understory and snags than in stands with low stmicrural diversity.
Because of the correlation between vegetative diversity and bird species richness, total bird
abondance was highest in the upper half of the study area (Monk’s Hollow through the Diamond-
Palmyra campground and the campground throngh the Brimhall confluence) and lowest in the
agricultural fields of lower Diamond Fork,

In addition to changes to NMB habitat due to loss of riparian forest, additional human activities
in Diamond Fork have also been identified as affecting NMB habitat. Many bird species depend
ou riparian shrub thickets, Recreational and grazing activities can cause removal of the
vegetation layers through trampling. Research has shown that with removal of each vegetation
laver of a naturally multi-layered riparian forest, as many as 10 species of breeding birds are lost
fOhmart and Anderson, 1982).

Additionally, mature trees in riparian forests are affected if firewood gathering occurs. There is
also an impact on the $0il by compaction and erosion, Tree reproduction has been found to be
significantly lower in areas used for camping than in control sites not used for carnping (Marion
and Cole 1996). Finally, the presence of humans near active bird nests has been shown to be
detrimental to the birds’ repreductive success. Most common reasons for nest failure after
human disturbance were nest abandonment, parasitism and nest predation by brown-headed
cowbirds.

Threatened, Endangered and Sensitive Species Presently, the following species are all listed
as sensitive by Region 4 of the Forest Service, The northern goshawk is listed as a sensitive
species due to loss of hahitat through conversion of mature and late successional habitats to
younger, even-aged stands. Goshawk population densities in the assessment area are unknown.
There have been surveys conducted in the canyon and one territory has been identified. Itis
likely that if additional surveys were conducted additional territories would be identified. The
three-toed woodpecker is listed as a sensitive species due to loss of habitat. Surveys have been
conducted in the assessment area but did not identify any three-toed woodpeckers.
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The flammulated owl is a sensitive species due to habitat loss through conversion of mature trees
and late successional habitats to younger, even-aged stands, Recent surveys in southern Utah
National Forests have indicated that flammulated owls are more abundant and widely distributed
than previously thought. Surveys conducted in the assessment area did not identify the presence
of flammulated owls. Since the surveys cover a limited area, it is likely that if additional SUIVEYS
were conducted potential habitat could be found. The boreal owl is closely tied with mixed
coniferous, aspen, Douglas-fir and spruce-fir habitat types. While some potential habitat does
exist in the drainage, and boreal owls have been identified on the Heber Ranger District, surveys
have not been conducted in the Diamond Fork drainage. Greaf gray owls use mixed conifer
habitat types which include primarily the lodgepole pine/Douglas-fir/aspen zone and ponderosa
pine, usually bordering small openings or meadows. There has been one reported sighting on the
Wasatch-Cache and three on the Ashley National Forests. In Utah great gray owls are generally
believed to be winter vagrants.

The spotted bat utilizes a variety of habitats including pinyon-juniper, open pasture and hay
fields. They roost alene in rock erevices high up on steep cliff faces. Although there is habitat
present in Diamond Fork, no spotted bats have been found. The Townsend big-eared bat, utilizes
caves, buildings, mine and bridge undersides for nursery and hibernation purposes. The Forest
Service has not conducted extensive surveys in the assessment area. However, a recent survey at
two adits (the horizontal passage from the surface in a mine) showed Townsends using one of the
adits. There is no other data avatlable to determine if they occur elsewhere in the drainage.

Potential habitat for North American lynx is found in the THnta Mountains to the north and on
the Wasatch Plateau to the south. Dense conifer stands abeve 7,000 feet provide habitat for
snowshoe hare, the primary prey for lynx. This type of habitat is very limited within the
assessnent area. While there are no historic sightings of lynx in the Diamond Fork drainage,
there is may be potential habitat based on connectivity of habitat between the Uinta Mountains
and the Wasatch Plateau. Wolverines generally occupy the coniferous forest zones, but low
elevation riparian corridors may be important winter habitat for the species. While potential
wolverine habitat exists on the Forest, no wolverines were sighted in Utah between 1961 and
1983 (Ruggiero, et al, 1994). Thers have been unconfirmed sightings on the Ashley, Wasatch-
Cache and Uinta National Forests. No sightings have been reperted in the Diamond Fork
watershed. Fishers prefer extensive, continuous canopies such as dense lowland forest or mature
to old-growth spruce-fir forests with high canopy closure. The species is currently experiencing
habitat 1oss due 1o forest fragmentation which reduces the size of available habitat and/or isolates
patches of suitable habitat. Although there have been nnconfirmed sightings of fishers on the
Uinta National Forest, recent research does not indicate any confirmed sightings of fishers in
Utah,

Predators All predators existing in Diamond Fork during the pre-settlement era exist today
with the exception of the grizzly bear, wolverine, lynx, and wolves. This includes coyotes, black
hears, bobcats, cougars, avian predators, nest predators, skunks, snakes, weasels, and mink.
Cougars can be found in Diamond Fork and 4 to 12 individvals may exist in the drainage.
Becanse deer are the main diet for the cougar, cougar populations increase and decrease with
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fluctuations in the deer population. Raccoon, a non-native predator, is common in the drainage.
Red fox, another non-native predator, has also been observed there. These species may have
detrimental effects on some native wildlife species.

A study conducted from 1986-1989 by S. B. Bates and UDWR showed that Timber Mountain is
a critical breeding area of black bears. Black bears use a large portion of the Timber Mountain
area as a breeding ground. According to UDWR the Timber Mountain area is unigue in the
State. They documented that both male and female bears congregate in this area tn June and July
{0 breed. Bears were trapped in Timber Mountain and then radio locations showed they
dispersed to south fork of the Provo River, Sirawberry Ridge, Fourth Water, Tie Fork, Maple
Mountain and “Y” Mountain, Bears in this area show a definite preference for mixed dense
stands of conifer. They use these stands for security areas, day beds and ravel corridors. Nine
collared bears were recorded within a one square mile radins on Timber Mountain.

The status of golden eagles in the Diamond Fork drainage is described in the 7999 Diamond
Fork System, Bonneville Unit, Central Utah Project, Final Supplement to the Final
Envirenmental Impact Statement, as follows; "Surveys for nesting raptors in the Diamond Fork
drainage area have been conducted annually since 1990 (Keller 1990) ... Six pairs of golden
gagles are known to nest within Diamond Fork Canyon.”
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SOCIAL DOM;\l N
PRE-EUROPEAN SETTLEMENT

The Dominguez-Escalante journal (Chavez and Warner 1976) gives us some insights into Native
Peoples’ use of the Diamond Fork area, First, the area seems to have been well known to the Ute
guides who accompanied the expedition, and appears to have been a common travel route for
Utes moving through their territory. However, Escalante notes no actual Ute peoples or camps
along Diamond Fork or its tributaries, This may have been a function of the season of travel (late
September), but archaeciogical surveys of the canyon bottom itself have not found very tnany
Native American sites, and al! of those have been temporary hunting and plant gathering sites.

The area that the 1776 observers found to be heavily populated with Utes was Utah Valley. This
pattern had been in place for thousands of years, since Utah Valiey offered so many advantages
to Native Peoples. Utah Valley is the most archaeologically rich area in this part of Utah.
Therefore, places like Diamond Fork probably functioned as occasional hunting and gathering
locations -- and as important travel routes. As a result, the degree to which Native Peoples may
have manipulated the envirenment there was probably limited to occasional burning off of
vegetation to encourage more favorable wildlife forage,

HISTORIC

Native People The relative isolation of Diamond Fork from Utah Valley offered Ules refuge
during periods of conflict with Mormon settlers. For example, Ute raiders during the Black
Hawk War used the canyoen as an escape route for themselves and stolen cattle in 1866. Spanish
Fork settiers canght up with the raiders near the mouth of Little Diamond Creek, where a
skirmish occurred, More importantly, however, the canyon was used by extended Ute families
who were trying to avoid conflict with Angle settlers. One of these band leaders, Wanrhodes,
had a tributary canyon named after him. Area settlers remember Utes returning to the area from
the Uintah Reservation on summer trips up until after the end of the 1%th century (Connie
Childes, personal cotmmunication, 1997},

European Setilers Although European settlement of nearby Utah Valley began in 1848,
significant activity in the Diamond Fork area did not begin until the 1860%. This was because
only a narrow Ute trail existed up Spanish Fork Canyen, which was described as 2 "morass of
timber stands and beaver dams" (Merrill and Nielson 1981). Federal troops from Camp Floyd
changed this in 1861 by constructing a rough wagon road up the canyon. In 1864 settlers from
Spanish Fork combined their labor and built a 13 mile wagon road up Diamond Fork Creek.
These roads were intended mainly to relieve timber shortages in scuthern Utah Valley
settlements, where families still lived in dogous for lack of logs or saw timber. Several small
sawmill operations began cutting conifers in the canyon, and both sawtimber and firewood was
gathered by residents from Utah Valley.
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The opening of better roads alse meant a steady increase in ranches to the sontheast of Spanish
Fork. The first road was at the confluence of Pole and Spanish Fork Canyons, built by 2 man
named Sterling in 1865, The Spanish Fork Canyon road was further improved in 1873, largely in
support of a narrow-gauge railroad that was completed up the canyon to the Pleasant Valley
(Scofield) coal mines in 1877, These road improvements allowed easier access to even more
distant grazing areas such as Diamond Fork.

Actnal settlement of the Diamond Fork area did not begin in earnest until around the turn of the
ceptury. By then most Utes had ceased using the area, and population growth in Utah Valley was
forcing families to look elsewhere for property. In addition, the Rio Grande railroad completed a
much improved wagon road up Spanish Fork Canyon in 1883. The first known private land in
Diamond Fork was about 1.5 miles up from Spanish Fork Canyon. Tt was patented in 1886 by
Joshua Gay, who sold the land to his brother Moses in 1889. The family had 2 large complex of
corrals and apparently kept cattie and sheep (here during the summers {Merrill and Nielson
1981}. By 1900 Moses was living in Thistle, and this pattern of using the canyon only seasonally
was common amongst all the landowners to come. '

Grazing Use By the tum of the century overgrazing was a significant issve in Utah, and the
then-young Forest Service commissioned Albert F. Potter to evaluate range conditions across the
state in 1902. He recorded the following entry in his journal (Potter 1902:17-18).

' In 1887 Robert McKell had acquired property at the mouth of Diamond Fork and was living there in a
log cabin during the summer, raising cereal grains and running catile in the hills nearby. He lived in Spanish Fork,
and had other small farms in (hat area. The property was acquived in 1916 by John L. Hayes, wha built a craftsman
bungalow, named the place the "Mountain Rose Raonch", and lived there until his death in 1942, He raised oats,
barley, alfalfa, wheat, sheep, cattle, horses, and twrkeys. Myron Childs hought the ranch in 1953 and his family
lived there until the early 198 when the ranch was condemnpad by the State after reconstruction of Highway 6/50.
The ranch was uousual as it was the ooly one lived in year-round, probably becanse of its close proximity to the
highway.

Other Diamond Cresk properties included a small summer ranch at the south end of Diamond Campground,
patented in 1904 by William Pace {(who also had a larger ranch at the mouth of Pole Canyon). Another large canyop
operation was located at the mounth of Monk’s Hellow. Here Andrew Pierce patented lands in 1920 that included a
log cabin and corral complex. He raised wheat on propetiy to the west of his cabin, and ren cartle during the
surnmer. Dwuring the winter he and his family moved back to Springville where he was a carpenter. The property
was sold in 1935 to BRW. Bradford, whe lost it three years later in a 1ax sale, when it came under government
ownership. An unusual piece of privately owned land was patented at the mowth of Brimhall Canyon in 1898 by
Ruth Brimhall, & schoolteacher from Spanish Fork, She used the property for recreation, and lkely hadl & small
cahin there (Merrill and Nielson 19813,

Lands in Wanrhodes Canyon were under cultivation by the turn of the century us well, and several small ranching
operations fidiowed the typical canyon patiern of summer use.  Several of these are still in operation, and serve as
recreation cabins for the owners as well. Ranching also developed in Red Hollow, where the Diamond family
began limited farming and ranching in aboue 1910, By the 1960 ihis operation had expanded cousiderably, and the
farmily began raising even more hay at the site. This particular canch was bought by the Bureau of Reclamation in
1986 as part of mitigation for the CUP,
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"Angust 16, 1902 -- ....Crossed the divide to the head of Wanrhodes basin and went down the
valley. Springviile parties have about 1,000 acres fenced and have plowed perhaps 1{K) acres to
plant in grain. The entire basin is an oakbrush counlry and has been very heavily grazed. . .
Below this ranch the country locks pretty hard; the cattle are living entirely upon oak leaves,
Went around to the head of Little Diamond Creek and went up that stream. There are a jarge
number of cattle and very little feed, browsing mostly on the brush, From the top of the divide a
good view of the entire country is had. There is a very small proportion of the conntry seen
which has any pine and fir timber. It is all brushy and used primarily for grazing. ., . Country is
stocked with cattle subsisting principally on oakbrush, Sheep drive over the range every spring
and fall and have helped to do up the feed. The soil is clayey and does not look like it ever did
preduce much grass, claims of stockmen to the contrary notwithstanding,”

Clearly the Diamend Fork area was suffering from dismal range conditions, and this led to the
inclusion of all non-privately owned lands into the Uinta National Forest in several different
stages. The first acquisition included all lands roughly east of Palmyra Camnpground and the top
of the divide with Hobble Creek in 1906. The second included Sections 28 and 33 at the head of
Pace Hollow up Little Diamond in 1910. The third involved all of the remaining (non-private)
lands in the lower part of the Diamond Fork Creek drainage itself. Many of these lands had
previously been in private hands, and were bought back by the government after the devastating
economic and climatic conditions of the 193('s. The last major transfer of lands into Federal
management came in the 1980's and 1990's during expansion of the Central Utah Project, and
included some bottomlands along Diamond Creek and Red Hollow.

After establishment of the Forest, many sheep were removed from the more critically damaged
areas that drain into Utah Valley (primarily the Wasatch Front Range and lower to
mid-elevational ranges). Tn 1218, about 1,500 head of cattle were moved to common use
pastures in Strawberry Valley and Willow Creek as part of an attempt to reduce grazing pressure
and impacts on the Diamond Fork Allotment. In 1933, the stockmen agreed to segregate cattle
and sheep use, and cattle were placed in the Indian Creek drainage, while sheep were kept in
Strawberry Valley and Willow Creek.

As of 1981, the allotment was still being grazed all season, although there were three units to be
grazed. Common use still existed with two sheep allotments in a portion of the Soldier Pork area
(Upper Tie Fork). One major stock driveway stilt crossed the allotment providing access to
Strawberry Valley. Table 2-7 identifies livestock use from 1918 to present."”

" Information regarding sheep use on the Diamond Fork area is not available at this fime.
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Table 2-7. Livestock Use from 1918 to Present on the Diamond Fork Allotment {(excluding
the Strawberry Pastures)

est, 6,82 cow/calf 4415 - 10031 est, 58,600
unknown eweflamb saine unknown ]
4,293 - 5,028 cowicall 4715 - 10531 25 4R9 - 31,625
urtknown eweflamb same unknown
ii 1951 - 1953 4,400 - 4,937 cow/calf 4415 - 131 27675 - 30,657
2050 - 2,185 ews/famb same 416 - &S

S581-4,968 I’ cow/fcalf 5/13 - 6/1 through B/15-9/14 27,432 -30,779

eweflamb same unknown
cow/calf 673 through 1048 I 25,335
aweflamb sane 6,530 "
cowdcalf &1 through 930 19,624
eweflarmb same 5157
==
ciovw/oalf &/ through 930 15,348
1365 - 1974 1,923-2,082 cowicalf 1' &/1-5/16 throuph 9730 ‘ 9619 - 10,573
I 1975 -present 1,906 - 2,437 cow/calf &/11 through 9/30- 10430 4,392 -13,251

Between 1962-65 stocking rates were reduced 20 percent per year to affect an overall reduction
of 60 percent. The reduction was initiated as part of the range improvement management plan,
Season of use was reduced, too, delaying the on-date uptil June 15.%

Timber Use There is limited merchantable timber in the area, and so the area has only had a
small timber harvest programn with infrequent sales. Some timber cutting was done historically in
Sawmill Hollow and other areas, and timber sales were held in both Halls Fork and Timber
Mountain in the 1970% and again in the Timber Mountain in the 1990%.

" This season of use was consistent until 19832, at which time the Grazing Association was geanted an
extension of use from 1M -10¥15. This extension had been pranted every year through 1986, and then from 1989
through 1993, No extension was granted in 1987 due to drought conditions. The extensions were granted for nvo
reasons. First, trying 4o soove cattle in late September during hot weather is nearly impossible. Second, by the time
the Association had moved all their cattle from the first unit to the second unit, cattle only had about 2 weeks in
which to utilize the second unit before they needed to be removed from the allotment all together. This left onosed
farage in the second unit, which aliowed for granting the extensions.
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Water Use In addition to grazing, another resource rhat had been stretched to its limits was
water. As a result, residents in south Utah County heavily promoted a major reclamation project
to bring water over the Strawberry divide. When the Bureau of Reclamation was created in
1902, the water users lobbied for the Strawberry Valley Project, which was begun in 1905, The
Strawberry Water Users even supported the project by building a road up to the head of Fifth
Water themselves. The road and telephone line to the construction camp near the head of the
-drainage were largely completed in 1906, The camp was also begun that summer; buildings
included a store, hospital, cabins, project office, and powder house.

Work on the tunnel through the mountain itself was going so slowly in 1907 that labor was
shifted to the diversion structure, powerhouse, and canal. When hydroelectric power became
available in December of 1908, new electric drilling equipment went 1o work on the tunnel.
Despite huge cost over-nins, censtruction of the entire system, including the Strawberry Dam,
began in earnest in 1910. Work on the east portal of the tunnel began in 1911, and the two ends
of the tunnel met on June 20, 1912, The systemn was ready for nse in 1912 but the first irrigation
water was not et through the tunnel until 1915. The construction camp &t the West Portal was
dismantled that same year (Merrill, Snyder and Anderson 1982).

Recreation Use Primary use of the canyon had been for Jivestock grazing with some occasional
mining taking placs over the years. However, by 1933 recreational use of the canyon had
beceme increasingly irnpertant. At the site of the old Pace homestead at the mouth of Little
Diamond Creek and Wanrhodes canyons, potatoes, hay and grain were raised by Dell and Mose
Beckstead from 1907 to 1933, At that time the Palmyra Stake of the Church of Jesus Christ of
Latter-Dray Saints purchased their farm. The stake mmed the area into a recreatiotial site for
Church activities such as summer father-son outings. The church built a popular baseball
diamond east of the campgrounds where teams from Salem, Lakeshore, Palinyra, and Spanish
Fork Wards competed in 2 championship baseball series each summer. Many church pienics and
parties were held in the “Beckstead,” now known as the Palmyra camping area, with baseball
being a priority activity. It was estimated that 2,520 campers and 17,500 picnickers had used that
area in the year of 1940 {Isbeil, 1972). Unable 1o finance their improvements during the
depression, the Palimyra Stake gave up plans for continued development of the recreation area
and in 1938 sold their property to the Forest Service at a reduced price (Jackson et al),

Hawthorne, ene of four campgrounds constructed in Diamond Fork, was built in the early 1930
by men employed in government work programs. The other campgrounds, Coal Mine and Three
Forks, were constructed in the 1930's and upgraded twenty years later in the 50's. They all were
maintained and operated unti! the 1970's when low budgets justified their obliteration. In 1963
Camp Diamond was constructed adjacent to the Palmyra campground.

PRESENT
Grazing Use In 1594 the allotment management plan (there is one alloiment management plan

for the entire assessment area) was revised, and the season of use and stocking rates were
modified to affect a 20 percent reduction in overall use. Today the Spanish Fork Livestock
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Association is permitted to run a total of 2127 cow/calf pairs from June 11 through Oct 15
(11,700 AUMs total). Through implementation of the allotment management plan, grazing use is
more intensely managed through established standards and guidelines as per the current Forest

Plan.

Timber Use Today, reasons for cutting timber have changed to primarily vegetation managemernt
rather than simply providing lumber. It is possible that future sales might occur which meet
wildlife habitat and vegetaiive management objectives. There is no commercial firewood
program in the area, and like the timber program, firewood cutting would prebably only be done
to meet other management cbjectives.

Mining Use No active mining is currenily being done in the area, although there are a few old
phosphate mine claims on the Forest. These lands are cumrently under lease, but given the current
market, it is not likely that these will be developed. There is a clay pit on private property in the
area thal is currently open, but it is only under lease fer another year.

Oil and Gas Use This is a low potential area for the development of oil and gas resources.
Several drainages werc tested with drill holes in the 1960's including Red Hollow, Ray’s Valley,
and Hall’s Fork, Although some natural gas, in particular, was found in several of these wells,
none of the showings were particularly significant. Since these wells were located in the most
promising target areas, there is little indication that the industry wilt want to return to the area for
more exploration or development (Ashley and Uinta National Forest 1996;3-8). The primary
legacy from these projects was increased or greatly improved road access into these areas.

Private Land Development There are currently cabins and year-round homes on private jands in
Diamond Fork proper, Wanrhodes, Patrick Ranch, and Little Diamond. These are an out-growth
of the ranch and farm operations that have existed in the canyon since the tum of the century,
Many of these cabins are used as recreational retreats, although some families live in them most
of the year. Counnty zoning cnsrenily requires a 40 acre plot for each cubin site.

Water Use In1956 the Central Utah Project (CUP} was authorized by Congress as a way to
develop a portion of Utah's allocation of Colorade River water. The CUP plan was to divert
water from the south slope of the High Uintas and bring it to areas in the Uintah Basin and to the
Wasalch Front. The part of the project that would transport south slope water stored in
Strawberry Reservoir throngh Diamond Fork was calied the Diamond Fork System. Ft updates
the water delivery scheme developed in the early 1900's as the Strawberry Valley Project.

Under the original Strawberry Valley Project, water from Strawberry Reservoir was conveyed
through Strawberry tunnel io the head of Sixth Waler Creek. Under the CUP, the Syar tunnel
and Sixth Waier Aqueduct were completed in 1996, Water from Strawberty Reservoir including
Strawberry Valley Project water now travels through the Syar Tunnel and exits the Sixth Water
Aqueduct 6 miles downstream from the old Strawberry Tunnel cutlet. The Syar Tonnel and
Sixth Water Aqueduct has resulted in the removal of high flows from the upper 6 miles of Sixth
Water Creek and provides for the possibility of rehabilitating upper Sixth Water.
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The 0ld Strawberry Tunnel is used to convey minimum instream flows to the head of Sixth
Water Creek and may be used during times of emergency to convey up to 200 cfs of Strawberry
Valley Project and CUP water, If the maximum flow of 200 cfs is deliversd through upper Sixth
Water on a frequent basis or of significant duration, and at the wrong time of year, it will lessen
or negate the success of any restoration activities in Sixth Water and Diarend Fork.

The completion of the Diamond Fork System will bring on average up to 86,100 acre feet of
CUP water and 61,500 acre feet of Strawberry Valley Project water per year through the
Diamond Fork drainage through 2010. In order to deliver this amount of water and also to
restore habitats from impacts of the past on local streams, @ series of pipelines, tunnels and
agueducts have either been built or are in the planning stages to be built to remove the majority
of the water from the stream channels. In the fall of 1997, a 510 cfs pipelitie was completed from
the mouth of Diarnond Fork 10 Menks Hollow, At this time planning and design are underway to
connect this pipeline to the Sixth Water agueduct via a tunnel and/or additional pipelines. One of
the main objectives of the operation of the Diamond Fork System is to provide flows that will
altow mitigation or restoration of past impacts from the Strawberry Valley Project. The selected
flow regime, its magnitmde, timing and duration, is among the most important factors in allowing
restoration of the Diamond Fork channel and riparian resources.

Recreation Use Today, there are a number of recreation activities and developments that ocenr
in Diatnond Fork, and this accounts for the majority of the area’s human activity. Overall
recreation use has been increasing in Diamond Fork at a rate greater than 15 percent per year.
Diamond Fork had an estimated 600,000 recreatien visitor days (RVD)™® in 1993,

Recreation use is 4 dynamic, and sometimes unpredictable, influence on the landscape. New
developments like mountain bikes and ATV's can change use patlerns in short periods of time.
The local economy, the amount of available free time, and public demands and expectations
change over time, As rural areas become urbanized and populations increase the types of
recreation uses and the overall amount of use also change. The influence and effects of
recreation on the landscape is further complicated by the fact that what is perceived as an
“acceptable level of impact” varies with peoples’s attitudes and perceptions. 1t is difficult to
determine these boundaries and to develop criteria for what types and levels of uses shonld be
allowed. Concepts like recreation opportunity spectrum (ROS), which is a way for resource
managers to define a variety of settings managed to produce different recreation experience
opportunities, can be established. The Diamond Fork analysis area does not have current ROS
determinations, and even with direction provided in the Forest Plan, specific levels of acceptable
use have not been clearly defined. Year-round recreation, in a broad spectrum of use patterns,
occurs across the landscape.

1* A recreation visitor day (RYD) i5 defined as one person spending one 12-hour period of recteation
actvity on the Forest,. BVDs for recreation facilities are estimated by determining days of use for the facility and
the average daily use of the facility for that time period.

Diameond Fork Area Assessment Page 246



Up until the fall of 19%9, the Uinta National Forest operated two developed campgrounds,
Camp Diamond and Palmyra, in Diamond Fork. The Camp Diamond and Palmyra campgrounds
were closed in the fall of 1999 for reconstruction. The two campgrounds will be consolidated
into a single campground connected by & bridge spanning Diamond Fork Creek. Individual
campsites (single-and double-family units) will be reconsimeted with new facilities and
infrastructure primarily on the existing campground layout. Campsites and loop roads within the
100-year floodplain will be removed and reclaimed. Group campsites will also be removed. The
total capacity of the campground will be reduced by approximately 30 percent. Reconstruction of
the Diamond Campground is scheduled to be completed in the fall of 2000. A new group site
campground will be reconstructed at another location within Diamond Fork in a more favorable
location out of the riparian corridor.

Dispersed camping is a very popular use of the area with most sites in the dramages adjacent to
the stream. There are some attendanl resource issues such as sanitation, trampling of vegetation,
and compaction of the soil, Many of these resource impacts are due largely to people being
concentrated in small areas, rather than simply being a function of the large numbers of users.
Additionally, many sites are used all summer with no opportunity for rest or recevery. Riparian
areas are the most popular areas to camyp because of the shade, cool water, and easy access off the
roads that they provide. Other areas used for dispersed camping are the Ray’s Valley road
corrider and some large group areas in Wanrhodes, where group use is fairly constant all summer
and through the hunting seasen. Loss of the group sites in the developed campgrounds has
displaced some large group use to this area. All of the dispersed camping areas are used most
intensively during the hunting season, Horses and ATVs in these hunting camps increase the”
level of resource impacts. Also, soils are often wet at this time of year which adds to the level of
resource damage.

There have not been large numbers of ATV/QHV users in the past. However, over the last five
vears this use has increased dramatically and there are now more than can be accommeodated
under current management, For example, the designated Monk's Hollow ATV area contains no
formal parking or toilet facilities, or ways 10 control inappropriate use {there are only a few
barrier fences). Also, there is only one (rail in that area. The Forest has a travel plan which
directs ATV and motorcycle use. Under this plan, ATV riders can use the roads in Diamond
Fork above Springville Crossing, the Monk's 1o Long Hollow trail, a connector trail off Teat
Mountain ¢ Tank Hollow, and the Hall’'s Fork Road. ATVs cannot travel cross-country off
designated roads. Cross—country travel has not been observed to be extensive. However, use on
non-designated roads and trails is beginning to increase. ATV nsers are riding into Green Swales
and up onte Timber Mountain, Previcusly used two-track trails in Red Hollow have been closed
for CUP wildlife mitigation, bot some illegal use is still occuering..

Four wheel driving is another activity pursued on the arga’s less developed roads, such as Hall's
Fork, West Portal {Dip Vat), and Strawberry Ridge. Four whee! driving clubs have used these
loops for outings, and have requested that the roads be kept at current levels of maintenance.
Some illegal vse (i.¢., driving off-road) is occurring along the main Diamond Fork road corridor,

Lriamond Fork Arta Assessment Page 2-47



causing damage to recently revegetated areas, and in more remote areas, such as upper
Wanrhode’s and Red Hollow.

Mountain biking has become a relatively common recreational pursuit in the Diamond Fork
area, The most popular trails at present are the Waters Trails (especially the Fifth Water trail),
the upper end of Hall’s Fork, and on the high road to Hobble Creek (bikers often come down the
Wadsworth Trail and then back over Springville Crossing to Diamond Fork). This trail complex
is one of the most popular mountain biking areas on the Forest. Like other trails in the area, it is
not specifically designed or managed for mountain biking use. The trail complex also does not
inclede parking or sanitation facilities designed te accommodate these levels of use.

Extensive Aiking occurs only in some areas of the Diamond Fork watershed. These trails include
the Waters (particularly Fifth Water), a portion of the Great Western Trail, the West Portal trail,
and the Three Forks. The trail head at Three Forks is heavily used, and has associated sanitation
problems and resource damage from people parking outside designated areas and driving across
the river. The Fifth Water trail head in Ray’s Valley is receiving more and more hiker use.

These popular trails and trailheads involve some conflicts between bikers, horseback riders and
hikers. During the spring and summer the Fifth Water trail also serves as a livestock trail and
conflicts with other users is proncunced when cattle are moving up or down the trail.

There are no facilities in the area specifically for horse users to park, unload, or corral their
stock, and no areas in developed campgrounds designated for horse use. Despite this, there is
quite a bit of horse use in the area. There are presently some user conflicts between hikers
mountain bikers on popular trails.

Fifth Water Hot Springs, which is an undeveloped site, has become a very popular recreation
area in the last two decades. Use is heavy at some times. There are sanitation problems around
the springs and also sometimes conflicts between users who want different kinds of experiences
at the springs (clothing vs. nudity, developed hotpot vs. natural stream structure, etc.).

A large part of the use associated with Three Forks trailhéad is tied to hot spring users, The
ranger district has plans to improve trailhead facilities and trail systems. Work on these projects
is projected to be completed in 2001. '

Rock climbing and rappelling is another category of activity that is confined to a specific area,
which is the Red Rocks. Use has not been extensive, although there have been some resource
impacts, including graffiti, vegetation trampling around the rocks and the general effects of
partiers in the flat balow. The Red Rocks area is not only used for rock climbing, it i5 also 2
popular day-use site. Its unique scenic qualities draw many people fo the area. A series of user-
created trails runs through the area. This is alse an undeveloped site with only a rail fence in
place to mitigate parking issues,
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(ither activities are also pursued in the Diamond Fork area that are restricted to road or stream
corridors. Scenery and wildlife viewing and general driving for pleasure are relatively common
uses of the canyon, Current use of the area by anglers is low to moderate. The Utah Division of
Wildlife Resources currently considers Diamond Fork to be a Class 3 {ishery. However,
warershed conditions and habitat in the stream are improving and the fishery is beginning to
respond. The fishery is expected to continue to improve with full implementation of the Diamond
Fork System, and (he strearn will eventvally likely be considered a Class 2, or even a Class 1
fishery (Charlie Thompson, UDWR, personal communication, 2000).

Environmental Edocation Use The close proximity of Diamond Fork to many schools makes
this area ideal for envirornmental education and outdoor classroom activities. The area is
curtently visited by about 500-1000 children per year. A more formalized “Youth Forest” is now
being organized, which would create an area on the Forest where youth would be invited into the
day-to-day management of the National Forest, Operating within the parameters of the Forest
Plan, the Youth Forest would provide self-discovery opportunities for students to deal with issues
facing public Jand managers.
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CHAPTER 3

ASSESSMENT OF RESOURCE AREAS
| RELATIVE TO THE
PROPERLY FUNCTIONING CONDITION

This chapter identifies for the physical, biclogical and social domains the status of resources
relative t¢ their properly functioning condition (PFC). "Properly functioning condition” refers 1o
arange of conditions where an ecosystem, at any temporal or spatial scale, is dynamnic and
resilient to disturbatice in structure, composition and processes of its biological and physical
components. Included in this concept is a threshold peint, below which the system is at risk of
losing the integrity of its physical and/or biological components, and above which it falls into a
range of sustainability.

The properly functioning condition information is presented in a series of tables. Note that for
purposes of analysis the streams are divided into Lower Diamond Fork (includes the main stem
of Diamond Fork downsiream of Three Forks), Upper Diamond Fork (includes main Diamond
Fork upstream of Three Forks), Lower Tributaries of Diamond Fork (includes Littlz Diamond,
Wanrhodes Creek, Red Hollow, Dry Canyon, Monk’s Hollow and Brimhall Canyen), and Upper
Diamond Fork Tributaries (includes Cottonwood, the Waters, Dip Vat, Yellow Jacket, Sawmill
Hollow, Shingle Mill, Chase Creck and Halls Fork).

This chapter includes detailed descriptions of properly functioning condition indicators for each
component of the landscape.! Following the PFC information is a discussion which describes
how the resources have been influenced by past activities (the assessment). An estimate of
resource frends was made assuming the continuation of exisling management. Based on
anticipated trend, potential risk was identified for each resource area. Risk is relative to how
existing condifions compare (o properly functioning condition,

A status report of wildlife species, relative to a PPC, is not included in Chapter 3.
Interdisciplinary team members agreed that it was not feasible to describe PEC indicators for
each wildlife species that occurs within the landscape, which includes several hundred birds,
mammals, reptiles, amphibians, fish, and aquatic and terrestrial and invertebrates. If the properly
functioning condition is met for the various vegetative communities that wildlife depends upon,
it 18 assumed that wildlife will have their needs met. However, thie does not mean that if the

" Note that "pre-settlement cunditions” have been used to develop the PFC indicators, The reader should not infer
that these indicators arc the only indicators of FFC, nor that they necessarily indicate a target, or that one has been
identified.
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that determine the existence and population levels of wildlife in the drainage. For example, if the
properly functioning condition could be met for riparian habitat, it is assumed that neotropical
migratory birds would benefit and perhaps increase. However, because of negative influences
that might occur outside of the assessment area, ne.utmpical migratory birds could still decline in
Diamond Fork. Wildlife species impacted if PFC isn’ tmet are identified in the assessment
following the tables under risk.
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PHYSICAL DOMAIN

Table 3-1 Riparian, Hydrologic and Channel Morphologic Conditions
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which were developed based on regional regression equations (Berwick 1962). Based on fusther evaluations by the Ulnta N. F., these numbers approximate the
magnitude of the mean annual flood at each site, which 1ypically is 30 to 60 percent larger than the bankfull flood for streatns in central and northern Utah, The
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these are a more aceurale representation of the natorad bankfull flows in Diamoond Fock.

Diamond Fork Area Assessment Page 3-3



BELOW THREE FORKS — — _
§ g AT Py ot 2R : i i E
: : %*%*%m‘w ; %%' e.onmwg:&“ ‘-:‘ é%é%%hé i
E» 2 w\o-ﬁwwm % i wEIEE ﬁ%ﬁoﬁv@»
L Eitiet e %%fm‘“%?%% SR e
a5 ““W&% : w.;.mnv»ﬁgﬁo‘:&ﬁ-@% “”3-: .,_'*W%“gm-i
Eraie TR e Fiin | TR LT T ot ey -
gﬁwuww °m§:3§ ﬁﬁ g W:w 2 -x:w i l:::x
»»mmwwkmggmﬁiﬁfi ol AT ﬁi"ﬁ;gg ?‘&wwﬁ‘imw’* iﬁ?w ‘i.ww ”ﬁgg s
Etveam {zradicut Bbveam Gradient 25
Approximately S%-1.0% 50% hipglwer than FFC
abgve Brimball; mear I
(.5% below Hrimhball
Shaded Chaonel Shaded Chunoel
Riparian canopy obscrres | Shuting redusoed
channe] in soiee upstreaim of Brimball;
locations. reduced or climinsted
I below Brimhall,
Bank Stability Bunks Hank Stability Banks
with enosion nocwrrity pnsiable, rapid
mainly al outsides of channel migraton,
I moeamdes bends. high indwced
sedimsent Toad, lower
3 miles is brmided {1
| channel type).
l Puole and Kiffie Tools and Riffle
SAEEEinn Rhy lusically spaced: ;
- tiald Is toughl 7 Spacing eomplotely
ik v Epee pools EOUgHYY every alvared; pools filled o
E %W—k—:{-ﬂ-ox . dmml“’lﬂ'm- ﬁliﬂlinﬂtl:d
:-;Eﬁ :9*“ ;:N"‘P‘o—m:—:;. | ) ]
s et bk : Wl_ni:.:]i Mrpth Ralic Width/Depth Rativ
E":gm ¥ ’i 2 ° I.U 5'}19‘}
Sy
R h N .
it Singasity 1320 below | g oty 1110 1.3
gg, Brimhall
%
: i ) Pools | Z/mils, Ymile
i L Pools 25-50mile in ssin chanael
e T
= |

Diemond Lotk Area Assessment Pape 3-3



TOWER Elﬁﬁﬁﬁ iﬁiiﬁiBELOWTHREE FDRHS}

e
e & 3 %"xf £ ;E'E’*ix‘ e it bin ﬁ‘:
g i W ﬁgﬁ’f nae e
ﬁ;‘.‘” 23 20058 2005 . % {o"-& S ‘i‘* .o.ﬁ'
e Py mﬁ B i ; 3 P
%m L i 3 £ ;'%H - AT prr b
@w ﬁﬁ%&%g@ﬁm 43 e S R *_@**'ﬁ. Fran v |l A ;%%%Q
o] et I Plant comamumibcs Coyole willow has Watcr qoality , nurienl, Water quality is
Pt et b repwesentad an increused in dominance temperatre and seditient degraded by
o srrei l dominated by native R some stizs and is Tevels are within nominl unges | increased sedinent
*,@;ﬁwffﬁ*%ﬁm hyddc species {all excheding cotiemwoods, for loeal peology and load Phosphoous (P
T@*M At layem). Sedges ahsent along coniribule e high guality fizh and seditoent levels
5 f e greenline (soeam cdgc) habitat, oxeead waler
Gt Siseed| Stweam edpe rypieally in many argas, The quality standaeds.
Rt - thouxinared by sedzes invasive exotic shruk,
e with willows belind, temarizk, iz found in
% o b then codtonwoods, geattered patches
e e Al o I
z “ﬁ: aET throughout lower
e Diamond Fork.
gebipiia
%ﬁgﬁ%ﬁ% ﬁ ¢ %
= 7
Caiae
Loy
it

Sinen

-
-
gﬁ

P T 2

Wooly debiris conteibules
fo powls, and protecs
banks. Sireamgide
vepetation Slers
sediment and stabilizes
banks duning floods.
Shade: maintains suitable
ENperahnes,

G

&

i

Ca

Py
- 2y

)

Woudy debyis oocurs
infreguently. high
Borwes mmowg most
timterial; inpert of ngw
tnzterial is lited hy
availahility of large
nlure iees, Bank
stabilizing vegetatiom
is reduced,
Owerhanging
vegetkion is grestly
reduced belowy
Briuhall,
Tewnperamims in
Driamond Fork are
clevaled over nateosl
lewels,

Diamond Fork Area Assessment

Page 3-8



fﬁﬁili ﬁiﬁﬁﬁﬁ Fﬁliﬁ {BELOW THREE FORKS)

FRIAEEER LI e ke R R e VR DR ey el ARt g | EE o e e
s ih AR vERETON iiiie
B peptilE Pty At 1 a0 i
by L e
2‘@ g gﬁ o xww:k-w ; S b, 2 e, i "w
it s e IR Sl gy i
#h = o
el Minimal carryover of Cottonwood forcrt s on | Annual Bunoff Dominuted by || Annoal Rawed Bunk Full Flows Benk || Bauk Fall Flows
o Srzemdsl disturbance features inlo Iong-terim downward SpEIng mnwu:u.ell; snurwm:!t [rrigation Mlows fall flows ooeur on Mormal bank fuil Now
m;&*é; mﬁmmg following years, trend. Ripatian lonest logs runoff begins in afrly Apdl, targer lhan natural average L0-X) days per exveeded 100-149)
é‘%"*o :ggi:; wrirrad Althopgh dynamic, plant is greater than the miclnf pcalis in mid May unel Flosrs in all bur year, daysyear.
o waﬁgw commanithes and n:.-gr:mm.tmn..ﬂlmngc in curitinuey to g en.d uf Jume. larpest M years, ) . .
Liangis st il] hydmlogic functions flopdplain height and Feak flows on @ibutares vary Rediment Fulses of Stdiment High
sheiil ] pendstor reoovee opidly. || flow variability dusing with uspect and clevation. sediment fom 1sr & 2nd || sediment Load
X 5 bl N - ]
e e growing season excludes ) arder deainnges impaci produced by I:uilx:ml
1 %g;fgggww ¢l Fir pocoming it adjucent || comerwoeds fom some Spring Flood Events Larpe Spring Flood FHrea charmd_s hocsally, channg] tigration
’%ﬁﬁgg::“% = vepetation types arould sies; willow specis spring flaod events vecur Events sl cvoar for shott duration and hank emosion.
Easee] §‘*§%M§§§§ ali5o burm tnto wierant of warer rble approximetely every dhirty hut are often
ey ﬁ%ﬁ% ripariznwetland. Aoctnation (e g. coyote years. Floods etcate new maskod by Two-Ten 'l':al_- Flood Two-Ten Year Flood
i ﬁgggﬁ«:& willow) appear in he habitat but thr not cause irai patiom Hows. Everily d.a’tcmum Evenm masked by
“”Eﬁaz,@igﬁgﬁ fm'm'?d'. fclive chanmel md&spre-ml th:lmtinn of Largest ﬂm cl:a:_nn:l size, Lrunspart itrigatian flows, have
E: Egﬁ;&&gm 4»,: margin deptesws redge nl'man_\tegel.ﬂhi.m ) Gluse cxbensive Sr.dfm:nl, maintin pocl little e['ﬁ;clcm
;“Z;;g i ngﬁsﬁﬁih communities (g compositien of Doodplain dange to channsl habitet, and Tild Bunks. chante] form.
*imﬂ"% Nebraska redged copoble || morphology, and floodpiain. .
SR ol providing roat support. Fifteeo-Thirly ¥esr and || Fileen-Tlirty Year
it i ;g? Thunderstorms Ancual pesk | Thunderstarms Greater Events impact and Creater Events
Lot Mo fire impacts in is frou u late scasnn Fraks nocur with channel furan, scour and cause major chaiges
;@%ém’ﬁﬁ ciparian in recent thanderstonn every 1 in 10 rfmderuu: transpont gediient. Large in ‘:.hf"m:”"‘l fDH,TT and
gﬁ%%&ﬁmw& decarkes. yEAaTS. trequency, bl are flood svents do nod cause || posiion, mobiling
B Ry Sty oot large relative to widespread change in very larpe ammounts of
fﬁﬁﬁﬁ“%&k.%g' irigalivn flows channz] Fornm o bype ;
e _ | domwctfomorope || soimem.
e = =
bR s e *,w“'”*? Riparan vegetalion Eipatian vegelabion is 6% Lo 8045 of anoual runoff BOFE: or more af l:_‘.hanru.:l is dondnantly Ch:innc[is strongly
reris|| Forms & continnous limiied to & narmow fringe || occurs between early May ami annual sunall s:ngl:-m_rc.ad, braided (Rosgen
| ERER e e g ﬁ&g cotridor weraks the entire aloeg (he channel, Below late Joly in mezpotise to xpring oczur between lale meandceing (Rosgen AD8] and unstable, .
h%ﬂzx%ﬁmﬁg wiklth of the Noodplain. Ermball Canyon, arcas snowinelt; periodic small Aood May and end of BCR). Widih! [?f.pﬂ't may Width/Depth = 13.{] in
S m§ hfwm* i of fosneer parian forest peaks in rEspONse (o Swnmer August; flow vares b lexs than L0 in sume surme ieaches. Main
e : el "ﬁ& on marging of vallcy thutdersbarms, congtzntly in mu:h:rs;. channel clmmc:l maves 40
x»-;b Wm» have been converted o m;ponse Iy sngraion Ak is 1-3 J fufyear in some kikes,
g upland. et ! . _
Ciamond Fork Area Assessment Page 3-7



RIPARIAN ASSESSMENT

Much of the riparian forest along the margin of the Diamond Fork flocdplain was cleared for
agricultural use prior o 1939, Since 1939, the arsa of mature cottonwaood forest along Diamond
Fork Creck downstream of Brimhall Canyon has declined by approximately 85%. This change is
primarily the result of prolonged high flows resulting from he ransbasin diversion of irrigation
water from Strawberry Reservoir to the Bonreville Basin, High irrigation flows, combined with
high sediment loads, resnlted in high rates of bank erosion and lateral channel migration. The
reduction of channel and bank stability allowed the large magnitude floods in 1952, 1983 and
1984 to canse major changes in channel] and floedplain morphology. Also, changes that
previously occurred only during relatively large floods, now occurred throughout the duration of
the irrigation season, resulting in nearly continuous, rapid channel movement.

Cottonwoods and willows release their seed in late spring to coincide with the normal decline of
stream flows during the spring snowmelt. Seedling establishment normally occurs en bare moist
sites with newly deposited fine sediment. Young seedlings arc highly sensitive ¢ changes in
water elevations and flooding and can be killed by scour and/or inundation. The transbasin
diversions have resulted in a stream flow regime that prevents the recruitment of willows and
cottonwoods because, on average, irrigation flows are higher, and occur later, than the natural

* spring flood peaks. In lower Diamond Fork, the peak pericd of cottonwood seed dispersal occurs
approximaiely from mid- to late-June. Peak water demand typically occurs during the last week
of Juae to the first week of July so that most or all of the surfaces on which cottonwood seedlings
might establish are under water. The result has been that cottonwoed establishment is limited to
infrequent large flood events (as few as 3 occurrences during the period 1915-1997), when it
would be expected to occur in the majority of years under normal conditions.

At the same time, the susceptibility of the channel to major changes during large flood events,
combined with the nearly continvous channel movement under the irrigation flow regime has
resulted in a long-term downward trend in forested riparian habitat. The main exceptions to this
trend are the apparent short-term recovery of channel and riparian areas following the large flood
events of 1952 and 1983-84 and those arcas where coyote willow (Safix exigua) has become
dominant, Coyote willow appears to be more tolerant of flucmating water tables during the
growing season than cottonwood and is dominant in areas where summer water tables are higher-
-for example, in the reach immediately above Lavanger Hollow. This reach remains highly
susceptible to change during high flood events due te the high in-channel sediment load and the
extensive accurrence of high exposed banks.,

The remaining cottonwood forest in Diamond Fork supports a diverse, multi-layered understory
of grass, forb and shrubs. The loss of cottonwoods in the canyon necessarily included the Joss of
associated understory species as well, Coyote willow stands are considerably different from
cottonwood in composition, stracture and ecological function, Coyote willow forms dense stands
that are homogeneous in structure with little understory, It is restricted to streamside areas and is
not likely to expand across the width of the valley bottom, Because of its small stem size, it does
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not contribute Jarge woody debris to the channel and therefore does not influence tha
development of channel structure {e.g development of pools) in the same way as cottonwood.

The area of cottonwood forest above Brimhall Canyon has declined by 23-50% since 1939,
Irrigation flows have bad a large impact on riparian habitats in this reach but this area has had
additional impacts due to road, campground construction and grazing and has, in general, had
more impacts from recreational and other uses, Most recently, construction of the Diamond Fork
road and pipeline resnited in the loss of more than 10-14 acres of forested riparian habitat,

RIPARIAN TREND

The present trend for riparian habitat in lower Diamond Fork is downward, especially for areas
of mature cottonwood forest. There has been a noticeable upward trend in recent years, but this is
only relative to the extensive damage that was caused by the 1983 and 1984 floods as existing
sites with young and early-mature trees are at risk due to channel rigration. A similar cycle of
damage-recovery cccurred following the 1952 flood and the expectation is that the same cycle
will oceur with the nexi large flood. Even though the 1952, 1983 and 1984 floods were the
primary events in which cottonwood establishment occurred along lower Diamond Fork during
the period 1915-1997, the decrcase in mature cetionwood forest between Monk's Hollow and the
mouth of the canyon is 36 percent since 1956 and fifty-three percent since 1939, Downstream of
Little Diamond Creek the decrease is more dramatic: fifty-twoe percent since 1956 and seventy-
four percent since 1939 {see Table 2-4). A continuation of this trend is expected under the current
flow regime, which will centinue through abount 2003, at which time the Diamond Fork System
of the CUP will be completed and operational.

Change in the present trend is largely dependent on future operation and management of the
Diamend Fork System of the CUP. As currently proposed instreamn flows would be maintained
downstream of Red Hollow (legislatively mandated at 60 cfs in winter and 80 cfs in summer).
Substantial flexibility exists to operate the Diamond Fork System to maintain flows in lower
Diamond Fork within the range of minimum to historic levels. The main ecological objective
identified for operating the Diamond Fork System has been to remove the season-long high
flows from the stream channels. Removal of high magnitude fiows from lower Diamend Fork
removes the main mechanism that is currently responsible for the lack of cottonwoed
regeneration but may not by itself undo the damage cansed by 85 vears of trans-basin diversions.
Depending on location, most surfaces suitable for cottonwood recruitment have either been
removed by erosion and lateral migration of the channe! or isolated {rom potential floods by
channel incision. Very few locations exist that have retained the pre-irrigation floodplain

topography.

In braided sections, exposed pravels within the present bankfull stage will be sites of vegetative
establishment. The majority of these sites will be within 1 foot or less of the bankfull stage and
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may be more suitable for species adapted to wetter conditions such as coyote willow or yellow
willow which are curreatly dominant in much of lower Diamond Fork. For example, successful
cottonweaod establishment occurred following the 1983-84 floods on surfaces within 2-4 feet of
the bankfull stage while willow remained dominant on surfaces upstream of Lavanger Hollow on
sites that are geperally within 0-2 feet of the bankfull stage. Also downstream of Lavanager
Hollow, mature cottonwoods established following the 1952 flood are dead or dying in response
to elevated water tables cause by river aggradation.

For much of its length, lower Diamond Fork has incised its channel by anywhere from 2 t0 6
feet. Floodplain surfaces that may have been reached by common floods prior to channel
incision and which would be potcntial sites for cottonwood establishment will either be flooded
much less frequently or not at all. Increased drought stress following change in the flow regime
and completion of the Diamond Fork System could adversely impact some existing {rees.

Successful cotionweod regeneration on lower Diamond Fork will require:

. availability of bare, moist sites during cottonwood seed dispersal that are free from
competition by more aggressive species (e.g., coyote willow),

. gradual water table decline following seedling establishment; and,

. reconstruction of floodplains by sediment deposition and vertical accretien.

In currently braided reaches, channel narrowing by sediment deposition will create extensive
areas for revegetation by riparian species. On sites already dominated by coyote willow,
compeling vegetation may become the main factor limiting successful cottenwood regeneration.

The Forest is planning to replant the lower portions of some of the former agricultural lands to
cottonwoods. This effort is intended Lo increase the overall number of acres of riparian forest in
the lowermost reaches of Diamond Fork. If injtial efforts are successful, and funding is
available, the project could be expanded. Only a few acres of replanting will be implemented in
this first stage. Further riparian restoration efforts will be considered once the Diamond Fork
pipeline is complete and new flow regimes are established and their effects understood.

RIPARIAN RISK

High channel migration rates and alteration of the natural hydrology will continue to suppress
development of riparian forest and favor species which are thore tolerant to disturbance and
excessive fluctuations in streamflow during the growing season. Folowing completion of the
Diamond Fork System in approximately 2003, operation of water delivery facilities in the
watershed will provide opportunities to achieve alternate hydrolegic regimes to help recover
riparian conditions too mare properly function conditions.
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HYDROLOGIC ASSESSMENT

The natural peak (average bank full) flows for lower Diamond Fork are in the range of 150 cfs (at
Red Hollow) to 200 cfs (at the mouth of the canyen). On average, Spring runoff would begin in
mid to late-April, peak in mid-May and recede to base levels by late July, Flows in excess of 200
cfs would occur an average of 10 to 20 days each year, but might not occur at all in some years.
Under current conditions, due to irrigation releases, average annual peaks are about 430 cfs,
usually beginning after the natural spring runoff has already occurred. Annual peak flows can
occur any time between May and the end of Avgust. Flows fluctuate throughout the growing
season, but may exceed 200 to 250 cfs for periods up to 140 days each year.

HYDROLOGIC TREND

Although altered stream systems normally reach equilibrium with their altered environment, this
has not occurred in Diemond Fork even though many of the impacts on the watershed began
marny years ago (i.e., heavy historic grazing occurred in the late 1800’s and early 1900°s,
agricultural clearing cecurred in the early 1900°s, and stream flow augmentation hegan in 1915).
The timing, magnitude, and duration of flows compared to the natural flow regime has led to
continyally affected sediment transport characteristics, channel and bank stability, and channel
geometry. Consequently, the channel has been and contimies to be inherently unstable and
therafore, the hydrologic trend is considered to be downward. Completion of the Diamond Fork
System, under currently proposed flow regimes, will remove the main mechanism responsibie for
this trend. However, this alone may not undo the damage cavsed by 85 years of augmented
flows. Consequently, hydrelogic conditions are expected to improve but the rate and extent is
nneertain.

HYDPROLOGIC RISK

Under the present flow regime, sediment delivery to the chatnel will continne to primarily result
from bank erosion resulting from lateral channel migration and from degradation of the channel
bed. High sediment loads will adversely impact fish habitat and water quality. Continued stream
flow fnctuations with high velocities during summer months and low flows with limited pools
and holding cover in winter restricts fish populations. Recrvitrnent of riparian vegetation (i.e.,
willow and cottonwood), stream: channel stability and resiliency are all at risk, Fluctuation of
surnmer time flows may also impact fish reproduction. Monitoring will be needed to determine if
future flow regimes relating to the Diamond Fork Systemn will lead to either a resurgence of the
cottonwood/willow community or a continued decline. This risk is expected to decline with
completion of the Diamend Fork Sysiem; however, the extent of this is not yet clear. Without
improved riparian conditions, water quality and aquatic, fish and wildlife habitat will continue to
be limited. '

Diarsond Fork Area Assessment Page 3-11



CHANNEL MORPHOLOGY ASSESSMENT

As a result of the transbasin diversion and subsequent loss of riparian vegetation, the average
bankfull channel width has increased from 20-40 feet to more than 160 feet at some locations.
Channe] sinuosity has decreased, gradient has increased, and rapid lateral channel migration is
resulting in the delivery of large amounts of sediment to the channel because of extensive bank
erosion. In most of the section the channel has downeut by 3 to 6 feat since 1939

CHANNEL MORPHOLOGY TREND

The long-term trend has been towards a decreasingly stable channel, although there are signs of
lessening of this trend in the last two decades. Channel migration remains rapid in response to
irrigation flows and this is the dominant process controlling channel morphology, streambank
erosion and riparian establishment. Just upstream of Lavanger Hollow, channel migration in 9
cross-sections within a 1/2-mile reach averaged more than 40 feet in one irrigation season. At
another site downstream of Lavanger Hollow, chazmel migration has averaged 50 feet per year
since 1984, with little indication of a change in the rate. The channel has shown significant
change in response to past flood events in 1952, 1983 and 1984 and this is likely to eccur again
in futwre floods. Rapid channel migration limits the ability of riparian vegetation to reach later
sucessional stages and this, in turn, limits streambank stability by limiting the development of
dense root networks. Rapid channe]l migration also results in high rates of bank erosion in this
reach and this may be the major contributor of in-channel sediment at the present ime.

CHANNEL MORPHOLOGY RISK

The channel of lower Diamond Fork remains at risk to damage from large flood events and from
the rapid channel migration during the irrigation season. Continuous changes in channel] and
ficodplain morphology will occur under the present flow regime. This risk is expected to
diminish with completion of the Diamond Fork System. The magnitude of this decrease is
uncertain. Without improved riparian conditions, channe! stability would continue to be limited.
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RIPARIAN ASSESSMENT

There has been some loss and narrowing of the riparian area and a change in vertical structure and
composition due to impacts from road construction, dispersed recreation, livestock grazing and
trailing, compaction and browsing by wildlife. However, these impacts are not as evident in upper
Diamond Fork as they are elsewhere in the watershed, The riparian area is dominated by mixed
stands of cottonwood, box elder, clump willows {(as opposed to coyote willow) and water birch,
although some areas show signs of reduced vigor, especially near some heavily used dispersed
recreational sites. Recent closures of some of these sites is likely to displace use to sites thai have
not been heavily used in the past as demand for this type of use is expected to be maintained or even
INCTCASE, '

RIPARIAN TREND

Current trends vary depending oa location. Some areas will have a continued downward trend
because of the existence of heavily used dispersed campsites within the riparian zone. In these
areas compaction and damage/removal of vegelation are impacting both understory and overstory
species. Reaches which are less heavily used appear 1o be in good condition with a stable trend.

RIPARIAN RISK

Impacts and downward trends in some sections of riparian habitat result in localized reduction of
wildlife habitats. Channel stability and water quality are also impacted in these sections.

HYDROLOGIC ASSESSMENT

Regional climatic conditions in the early 1900°s, combined with grazing, resulted in downcutting
and lowering of water tables. Channel erosion in upper Diamond Fork was probably increased by
erosion of lower Diamond Fork in response to augmented flows. Channel incision results in more
water being focused into a smaller channel which increases runoff and lateral erosion rates. This
process 1s still continuing in parts of Diamend Fork.

HYDPROLOGIC TREND
Headward eresion will continue in tributary streams, runoff and erosion rates will remain elevated.
HYDROLOGIC RISK

At rigk is continued improvement of riparian vegetation and streambank stability, Impacts from
other disturbances, such as grazing, may have more noticeable effects on riparian vegetation.
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CHANNEL MORPHOLOGY ASSESSMENT

The channel has been narrowed and straightened by road consteuction near Three Forks, Channel
degradation has resulted in narrowing of the riparian zone. The amount of large woody debris in the
stream and number of active beaver dams has been reduced, resulting in simplified aquatic habitat.
Much of the length of Diamond Fork below Three Forks shows signs of degradation: by up to 6 feet
immediately below Lavanger Hollow and 2-5 feet between Lavanger and Monk's Hollow. There
are also signs of degradation on most of the tributary streams - Little Diamond, Wanrhodes Creek,
Monk's Hollow, Sam’s Canyon, Cottonwood Creek - as well as on upper Diamond Fork. This
appears consistent with down cutting of the tributary streams following incision of the master
strearn {Diamond Fork - Sixth Water.)

CHANNEL MORPHOLOGY TREND

Channe! restoration work has occurred over much of the length of the reach, resulting in
stabilization of portions of the channel. The trend in the seral stage of riparian vegetation has been
moderately to strongly upward at some sites. However, the effects of past channel degradation have
not been completely reversed, and even the best sites remain "functional-at risk™ and would be
susceptible to impacts from large flood events.

CHANNEL MORPHOLOGY RISK

The stream remaing at risk to erosion and degradation during large floods. Human impacts will
continue to affect the rate of recovery of riparian vegetation. Water quality, aquatic habitat and
channel stability remain at risk.
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